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Bollywood's beloved icon
Dharmendra is no more

The Hindu Bureau
MUMBAI

Veteran actor Dharmendra
Kewal Krishan Deol, affec-
tionately known as Dhar-
mendra, passed away in
Mumbai on Monday.

The 89-year-old Bolly-
wood legend had been in
and out of Mumbai’s
Breach Candy hospital sev-
eral days earlier this
month. He was later dis-
charged and continued his
treatment at home.

On Monday, a police
statement said that the ac-
tor passed away in the
morning, and funeral ar-
rangements were being
made at the Shree Vile Par-
le Seva Samaj crematori-
um.

The actor is survived by
his wives Prakash Kaur and
Hema Malini, sons Sunny
and Bobby Deol, and
daughters Vijeta, Ajeeta,
Esha and Ahana. Fans
thronged the crematorium
area causing traffic snarls.

Celebrities, including
Salman Khan, Salim Khan,
Shah Rukh Khan, Aamir
Khan, Amitabh Bachchan,
Jaya Bachchan, Abhishek
Bachchan, Sanjay Dutt, Go-
vinda, Shatrughan Sinha,
Deepika Padukone, Ran-
veer Singh, Karan Johar,
Vicky Kaushal, Shabana
Azmi, Akshay Kumar, Ka-
jol, Kareena Kapoor, Chi-

DHARMENDRA (1935 - 2025)

ranjeevi, Saira Banu and
others, were present at the
crematorium.
Dharmendra’s cinemat-
ic journey spanned more
than six decades, with over
300 films to his credit.
Known to fans as Bolly-
wood’s “He-Man”, “Garam
Dharam”, and the “Action
King,” he combined mass
appeal with versatility, ef-
fortlessly moving between
action dramas, comedies,
and socially relevant films.
Prime Minister Naren-
dra Modi wrote on X that
Dharmendra’s demise
“marks the end of an era in
Indian cinema”, calling
him an iconic actor ad-
mired for his versatility,
simplicity, and warmth.
He offered condolences
to the actor’s family,
friends, and fans, conclud-

ing with ‘Om Shanti’

In her condolence mes-
sage, President Droupadi
Murmu said Dharmendra’s
demise is “a great loss to
Indian cinema”, remem-
bering him as one of the
most popular actors whose
legacy will inspire
generations.

Union Home Minister
Amit Shah called Dhar-
mendra’s passing “an ir-
reparable loss to Indian ci-
nema”, praising his
six-decade-long career and
the ability to bring every
character to life.

He remembered Dhar-
mendra’s humble begin-
nings and said his art will
keep him alive in the
hearts of millions.
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Veteran actor Dharmendra Kewal Krishan Deol, affectionately known as Dharmendra,
passed away in Mumbai on Monday.

fewTeT AT U Pad PO g3, g WR I yHg HaT Sl U1, T QHaR S Hag d
e g1 7|
The 89-year-old Bollywood legend had been in and out of Mumbai’'s Breach Candy hospital
several days earlier this month.

89 YT g STcligs ATl 39 HElH &) YH3Md H 4eig & s
F3} arara 7 Hdf g1 3R gl urd B 3
He was later discharged and continued his treatment at home.
a1E B 3% B2l ¢ TR Ok ITH W W & 3 IR 4
On Monday, a police statement said that the actor pass ed
away in the moming, and funeral arrangements were being
made at the Shree Vile Parle Seva Samaj crematorium.
AR 1 T YT ST | oel T fob St 1 goig e
B TN SR 3ifH TR 31 w1 At i urd Far quTS
R H ST @5
The actor is survived by his wives Prakash Kaur and Hema
Malini, sons Sunny and Bobby Deol, and daughters Vijeta, Ajeeta, Esha and Ahana.

ST 3o TR Uferd! WapT=1 BIR SR ST HIferFT, o¢ |t 3R adt Jaita, Tt sfedr fastar,
Srefir, 30 3R SR 8IS MW
Fans thronged the crematorium area causing traffic snarls.

URI® do! WedT § THRIH Ugd, S ararard oimw &1 f[ufd a9 1= |
Celebrities including Salman Khan, Salim Khan, Shah Rukh Khan, Aamir Khan, Amitabh
Bachchan, Jaya Bachchan, Abhishek Bachchan, Sanjay Dutt, Govinda, Shatrughan
Sinha, Deepika Padukone, Ranveer Singh, Karan Johar, Vicky Kaushal, Shabana Azmi,
Akshay Kumar, Kajol, Kareena Kapoor, Chiranjeevi, Saira Banu and others were present
at the crematorium.

HTH W, FlH G, e G, MR T, ifHary g, o1 g, s
TR | IUfRa |
Dharmendra’s cinematic journey spanned more than six decades, with over 300 films to his
credit.

g o1 firedt TR B8 a1l ¥ 31 Tal g1, 3R 3% Wra & 300 1 31w fred €1
Known to fans as Bollywood’s “He-Man”, “Garam Dharam”, and the “Action King”, he
combined mass appeal with versatility, effortlessly moving between action dramas, comedies,
and socially relevant films.

TRID! & §d d Sielige & “g-A97, “TRY ¢RA”, 3R “TaRM f51 & 99 J A=gr 81 9
ST SR ST UTTHT ST SHRAT W &, Sl UaRH, Hide! 3R MRS ISR arat fthedi
H ggeldl 4 HH & U

Prime Minister Narendra Modi wrote on X that Dharmendra’s demise “marks the end of an
era in Indian cinema”, calling him an iconic actor admired for his versatility, simplicity, and
warmth.

Y g W A X R foran & 4l &1 e “uRdra RAwn § v g1 &1 3id @ 3R 37
3T Il ufauT, TRadr SR sraftaar & fo arg faan
He offered condolences to the actor’s family, friends, and fans, concluding with ‘Om Shanti.’
3B SHfHar & uRaR, Bt 3R U=t & Ufd g oad @i SR ofd | 35 =mifar forar|
In her condolence message, President Droupadi Murmu said Dharmendra’s demise is “a
great loss to Indian cinema”, remembering him as one of the most popular actors whose
legacy will inspire generations.

A g 7 3R Wi e H et b els @1 Fee “uReg Rmw & e e
ﬁa%@%%%ﬂaﬁm SRS o ¥ T Jdrd gU Fel o St farvyd o areft difgar

I

Union Home Minister Amit Shah called Dharmendra’s passing “an irreparable loss to
Indian cinema”, praising his six-decade-long career and the ability to bring every character to
life.

DHARMENDRA (1935 - 2025)
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e He remembered Dharmendra’s humble beginnings and said his art will keep him alive in the
hearts of millions.

I s & HIURUT BT g &1 a1e fbar 3R Bel o 3! B I< aral et 7
B Sifad @

www.patrioticias.in

PORT SUDAN Sudan’s top general rejects ‘Quad’ ceasefire

Sudan’s top general rejects ‘Quad’  proposal citing UAE role

ceasefire proposal citing UAErole ST & i S Ra 7 gus F YfidT BT garen
Jr— 3d §U ‘BTS’ Y ARTH WA W fpar

W e

o Sudan’s Army chief Abdel Fattah al-Burhan said on
Sunday the truce plan sent by U.S. envoy Massad Boulos
on behalf of Saudi Arabia, Egypt and the United Arab
Emirates was the “worst yet” and unacceptable.

JSH & I T SHeqd Bag A-gReT - AdaR Pl gl
% SARPT & ga TRITC AT GRT TSl 3RT, BT ofiR
T 3RT SHRTA BT R F Wt 715 GG AR o “31d

TP $! G4 TR’ § 3R AP g
AP . . .
 SETN o He accused Mr. Boulos of parroting talking points
Sudan’s Army chief Abdel Fattah al-Burhan said on Sunday the from Abu Dhabi, which has been accused of arming the
truce plan sent by U.S. envoy Massad Boulos on behalf of Saudi RSF.

Arabia, Egypt and the United Arab Emirates was the “worst yet” and BTEhﬁ E;],Fﬁ?l Eﬂ?ﬁ W 3 m
unacceptable. He accused Mr. Boulos of parroting talking points %ﬁ W 3‘@ w ﬁ a% Eal
from Abu Dhabi, which has been accused of arming the RSF. AFp I, m TUY¥ RSF ﬁ Eﬁ'ﬁlﬂ' aﬁ dI 3—|'R3|'q GUIRIRIEI % |
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Cobolli’s comeback win
leads Italy to a three-peat

He defeats Munar in a thrilling match to secure an unassailable lead after Berrettini gets the

DAVIS CUP

Agence France-Presse
BOLOGNA

taly claimed a third
l Davis Cup in as many

years on Sunday after
beating Spain 2-0 in front
of delighted home fans in
Bologna.

Flavio Cobolli sparked
loud celebrations by com-
ing back from a set down to
beat Jaume Munar 1-6, 7-6
(5), 7-5 and ensure that Ita-
ly retained the title.

Matteo Berrettini had
earlier cruised to a 6-3, 6-4
win over Pablo Carreno
Busta, setting Filippo Vo-
landri’s team up for victory
without the doubles match
needing to be played.

“This was my dream,
we’re a really united team,
and we tried to recreate
the spirit of the Italy team
that won the (football)
World Cup in 2006, said
Cobolli.

“I'm really proud of eve-
ryone and our brilliant
fans are also part of this
team. I've been repeating
for three days but it’s the
best day of my life.”

Simone Bolelli and An-
drea Vavassori haven’t
been employed in a dou-
bles contest in northern
Italy as the hosts won the
Davis Cup without losing a
match.

It’s an impressive feat by
Italy who competed with-
out their two highest-

&'~ DAVIS CUP

. FINALS 2028

iy

pie

———

w e
\ &

better of Busta; the host makes light of the absence of World No. 1 Sinner and Musetti

Cup of joy: The Italian team rose to the occasion to quell the Spanish challenge in the finale. Arp

ranked players in superstar
Jannik Sinner and Lorenzo
Musetti.

Both players sit in the
top 10 of the men’s world
rankings and were major
absences for the tourna-
ment, especially as they
chose not to take part in
the title defence on home
soil.

“It doesn’t matter who
goes out there for us, we
have a deep squad and we
have a lot of great lads who
play great tennis,” said
Berrettini.

Spain too were missing
their top player in world
number one Carlos Alca-
raz, but the six-time Grand
Slam winner would have
played had he not suffered
a hamstring injury during
his ATP Finals showdown

This was my dream,
we're areally united
team, and we tried to
recreate the spirit of the
Italy team that won the
(football) World Cup in
2006

— COBOLLI

with Sinner a week ago.

Earlier on Sunday, the
head of the International
Tennis Federation insisted
that top players were not
snubbing the competition.

“There’s this false feel-
ing out there that top
players don’t represent
their nation.

“That’s not true,” David
Haggerty told reporters

ahead of the final.

“Some of those top
players that played in the
qualifier round or the se-
cond qualifier round didn’t
make it to the finals. And
so we had many top
players that have played.”

American Taylor Fritz,
Australian Alex de Minaur,
Dane Holger Rune and
Norwegian Casper Ruud --
all in the top 20 of the
men’s rankings -- featured
in the early rounds of the
competition without ma-
naging to reach the finals
with their respective na-
tions.

The results:

Italy bt Spain 2-0 (Matteo
Berrettini bt Pablo Carreno Busta
6-3, 6-4; Flavio Cobolli bt Jaume
Munar 1-6, 7-6(5), 7-5).

Cobolli’s comeback win leads Italy to a three-peat

Fiarelt @t arul siid 3 gt ot foamrar amar FR1 fadae

o |taly claimed a third Davis Cup in as many years on Sunday after beating Spain 2-0 in
front of delighted home fans in Bologna.

St A IUAIR B! SIenfar § IR TR URMHD] & YA W Dl 2-0 Y GRIDHR AR e
9 Sfqw Y Sl

e Flavio Cobolli sparked loud celebrations by coming back from a set down to beat Jaume
Munar 1-6, 7-6 (5), 7-5 and ensure that Italy retained the title.
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TR PIETet 4 T 9 A U 81 & 916 S TAR $11-6, 76 LAk
(5), 7- 5 ERIBR SIRER WY BT AIEel &1 1T 3R geeh & fadre "
TRAIR TG H Hag B

Matteo Berrettini earlier cruised to a 6-3, 64 win over Pablo
Carreno Busta, setting the team up for victory without the
doubles match needing to be played.

Tregl et 7 S Ug Uredt SRl g¥eT Pl 6-3, 6-4
SRR AT FY S B AR SR R, R s o 1
NI CRRERIE R

“This was my dream... the best day of my life,” said Cobolli, praising the united Italian team
and fans.

g TR FUAT 1. TR STa BT Yo 33T fa1 8,” Bared A e, T 3efoa e ok
URIGD| I IRE HRd U

Simone Bolelli and Andrea Vavassori were not needed in doubles as Italy won the Davis
Cup without Iosmg a match.

A Sdelt ik tfSar araraR) @ Secd H oRexd gl -Tal Ua! Fifds 3ea A fo1 ®is &9
TiqTe Sfaw & Sfidrl

It's an impressive feat as Italy competed without their top-ranked players Jannik Sinner and
Lorenzo Musetti.

I Iudfsy U f wr 3 Fif seeft 3 s =i Raenst wnfare R oiR avel gaidt &
IERUERSIERURGIRERIT

Both players are in the world’s top 10 but chose not to participate in the title defence on home
soil.

a1 faarst fay ¥ & =fief 10 A §, At 3=1R R AeH R e sama o fewan =61 foran|

Berrettini said Italy’s deep squad ensures performance regardless of which player takes the
court.

@ﬁ%ﬁﬁw%aﬁaﬁ%ﬂﬁﬁgﬁmm%ﬁ?ﬂ%aﬁélﬁﬁmm e Heied
||

Spain too was missing world number one Carlos Alcaraz, who suffered a hamstring injury
during the ATP Finals.

W 1t fay R 1 HTANT PR &I HH! I S YT T, forg T wrg-ed & SR gaReT
e Al

Earlier, ITF chief David Haggerty insisted top players were not “snubbing” the competition.
TN UG, SECTIh UHW SidS o7e! A 9iR fadr i 2 Raaret uferfia & “Tersiarer el
RG]

He said many top players participated in qualifying rounds even if they didn’t reach the finals.
IBH Hel fb Bs MY RIS 7 HINHRR I3 | gt femn, U g1 3 wisAd a% = ugd
U |

Players like Taylor Fritz, Alex de Minaur, Holger Rune and Casper Ruud competed in
early rounds but couldn’t take their nations to the finals.

TR fihew, Tae St AR, BIeR &1 3R TR 3 O RAATS! Yeaemd SR A 9, afd
3T Tl ! WIed ddb ol Ugdl g |
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GS Paper 1: History, Society and Geography

TOPICS COVERED 25 November 2025

Geography

India braces for disruption of air travel after Ethiopia’s Hayli Gubbi volcano erupts

ﬁm%mwwm%m%mmmwﬁmuH%m

Time granted by Mozambique to firms to build LNG facilities

AT gRT $Ufal I Taesi JauTd s9[ & fore faur wur v

Why do infant deaths persist in tribal-dominated Melghat?
ST -y daare J R3] gog & g9t wgdl 82

| Geography [ 25112025
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India braces for disruption
of air travel after Ethiopia’s
Hayli Gubbi volcano erupts

Jagriti Chandra
NEW DELHI

India is bracing for poten-
tial disruption to air travel
with volcanic ash from
Sunday’s eruption of Eth-
iopia’s Hayli Gubbi volcano
forecast to drift towards
mainland India.

The Directorate General
of Civil Aviation (DGCA)
has issued advisories urg-
ing airlines to strictly steer
clear of affected altitudes
and regions to ensure flight
safety as volcanic ash can
harm aircraft engines due
to its abrasive, glass-like
particles that melt at high
temperatures. When ash is
ingested, it can melt on hot
engine components, har-
den into a glass-like sub-
stance, and stick to turbine
blades. Airlines have also
been advised to report any
suspected impact of ash
on engine performance or

Ash clouds from the Hayli Gubbi volcanic eruption (in photo) has

entered the Indian subcontinent from western Rajasthan. Ap

cabin smoke or odour.

Airports too have been
told to inspect runways for
contamination and sus-
pend or restrict flight oper-
ations, if need be.

Large plumes of smoke
were initially visible over
Ethiopia though the vol-
canic eruption stopped. Af-
ter travelling over Yemen
and Oman, ash clouds en-
tered the Indian subconti-

nent from western Rajas-
than on Monday and were
moving north-east wards.
Over the course of the
night, they are expected to
sweep across central parts
of the country and cross
Delhi close to midnight,
and travel over parts of Ut-
tar Pradesh, parts of Bihar
and in the North East over
Sikkim and Arunachal Pra-
desh.

India braces for disruption of air travel after Ethiopia’s Hayli Gubbi volcano

erupts

SR & gTsel Tl SATarE! & We & 916 HRd gaT8 I 3 Iqu™= &

forg dar

¢ India is bracing for potential disruption to air travel with volcanic ash from Sunday’s eruption
of Ethiopia’s Hayli Gubbi volcano forecast to drift towards mainland India.
HRd IAJAR DI SR & grged Todt & fawplc ¥ Foelt I &
HRJ BT 3R § P b1 b did gars T H I ggu™ & e R g1 T 2

e The Directorate General of Civil Aviation (DGCA) has issued advisories urging airlines to
strictly steer clear of affected altitudes and regions to ensure flight safety as volcanic ash
can harm aircraft engines due to its abrasive, glass-like particles that melt at high
temperatures.

AN S IZUT HETIGRITET (DGCA) = USAZSRI SR} R TRATRY J UHIRAT Samgal 3R
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&3t T QX X6 I gl § dlids ST FR&T

AT BT 1 b, Hifch SATamgeia I &

Hid S TYUrHRY S A goi & JHaH

Ugd1 g § SR 3= d99H WR fored S ]
o When ash is ingested, it can melt on hot

engine components, harden into a glass-like
substance, and stick to turbine blades.

S I 9 B U9 ! 7, o) I8 TH Rt
IR frode i St 319 WRd o7 ol § 3R
Taigd <Ay ¥ s okt

e Airlines have also been advised to report any
suspected impact of ash on engine

performance or cabin smoke or odour.
Wﬁ%ﬁwﬁﬂ%%ﬁmﬁmmwwmﬁ 's‘crmamaﬂ%:rﬁ gfari ar
Tie TR 81 ol 39! RUIE B |

e Airports too have been told to inspect runways for contamination and suspend or restrict
flight operations, if necessary.
gars 315l ®I off T W UguuT o} S HRA 3R HAIHdT U1 WR IS FaTeH &l Adfad ar
HfErd HA B HBT B

e Large plumes of smoke were initially visible over Ethiopia though the volcanic eruption
stopped.
ST faeple s 811 & 1e ot 3R & FIR 98-8 4T & TER A 3 ) 31

e After travelling over Yemen and Oman, ash clouds entered the Indian subcontinent from
western Rajasthan on Monday and were moving north-eastwards.

U 3R M & FWR Y ToRA & a1E I & d1Gd IR B! IfEdht I § YR
JUHETEY H T FR MY 3R IwR-Yd fe=m &1 3R 7¢ %8 31

e Over the night, they are expected to sweep across central India, cross Delhi close to
midnight, and travel over Uttar Pradesh, Bihar, and further into the North East over Sikkim
and Arunachal Pradesh.

A WR E D A YRE 9 oRA, 37 Id & U et & SR I e, auT 3l SR
wew, faer &R g & fifeerd 9 sreumra wew o uge 31 3wfie 31

1 Time granted by Mozambique to firms to build
Time granted b\f LNG facilities

Mozambique to firms  sgrfam grr FufE @ oSt g T E &
to build LNG facilities ~ fire far war wr
GS I: Geography: Location ———§

years. Mozambique has e 30 years. Mozambique has granted its top state-owned
rant;ed its top state-owned companies, including national oil firm ENH, a 30-year
& P concession to build and operate natural gas facilities at the

tional oil fi cungszme;,{;ncludmg , Port of Beira and the smaller Inhassoro site, the govemment
national oIl 1irm , d -year Concession said on Monday.

to build and operate natural gas facilities 30 95| Ao 3 3o 2 Wer) Sufal, fRFd 3

?t the Port '.:'f Beira and the smalle.r ST ENH m%’ 1 30 a9 3} Rara @ %?ﬂﬁ? 3
nhassoro site, the government said on . i T g i
Monday. reuters G Bl WWW ﬁﬁ'?ﬂ' il

i SR FaTe #R T, U8 THBR! TRHR 3 JHHIR Bl |

LNG stands for Liquefied Natural Gas, which is natural gas (mainly methane) that has
been cooled to about —162°C to convert it into a liquid form.

Page9

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

Contact Number : 9971932488
Website : patrioticias.in T


https://t.me/patrioticIAS
https://www.youtube.com/@PatrioticIAS

TELEGRAM CHANNEL: https://t.me/patrioticlAS
YOUTUBE CHANNEL: https://www.youtube.com/@PatrioticlAS

CONTACT: 9971932488

* Liquefaction reduces gas volume by 600 times, making it easier and cheaper to transport
over long distances.
» Lower emissions (SOx, NOx, particulate matter).

Why do infant deaths persist
in tribal-dominated Melghat?

How have officials responded to the Bombay High Court’s statements?

Snehal Mutha

The story so far:

he Bombay High Court, on
November 12, pulled up the
Maharashtra and Union

governments for an “extremely
casual” approach to the disturbing
number of infant deaths due to
malnutrition in the tribal-dominated
region of Melghat in Amravati. During the
hearing, a petitioner claimed that from
June 2025, 65 infants aged between zero
and six months had died due to
malnutrition in Melghat, while more than
220 children were in the Severe Acute
Malnutrition (SAM) category, out of which
50% may die if no help is provided.

What is the situation in Melghat?
The issue of infant and maternal deaths
due to malnutrition and lack of maternal
healthcare has always persisted in
Melghat, home to Korku tribal

communities, despite three decades of
government interventions. Fatalities have
fluctuated over the past decade.
According to data from the Amravati Zilla
Parishad, from April 2024 to March 2025,
96 infants died, and in the last seven
months of this year, 61 children have died.
Officials from the Zilla Parishad office,
however, state that most of these deaths
are not just because of malnutrition but
other underlying causes such as anaemia,
sickle cell disease, pneumonia, delays in
treatment due to lack of connectivity, and
others. “All these deaths are not because
of malnutrition but other issues. We are
running a hot food scheme in the Melghat
areas, providing eggs and bananas four
times a week. We have set up the village
child development centre (VCDC) in all
gram panchayats to monitor SAM cases,”
said Amravati ZP Chief Executive Officer,
Sanjita Mohapatra, adding that peripheral
issues still needed to be addressed. The
petitioner argued that even though the

cause of death has been recorded as
pneumonia or other causes, malnutrition
is also a reason.

Maharashtra’s Women and Child
Welfare Department Minister stated that
Poshan tracker data recorded 1,82,443
malnourished children across the State.
The Indian Institute of Population
Sciences noted that Maharashtra
continues to perform poorly on child
nutrition, with 35% of children under five
stunted and 35% underweight.

What are the challenges?

Peripheral issues that the State
government point to include lack of
proper roads to reach a hospital in time,
inadequate electricity supply to homes,
lack of primary healthcare centres, the
prevalence of substance abuse and more.
According to experts working in Melghat,
multiple government departments that
execute programmes operate in silos,
resulting in inconsistent supplement

delivery, irregular monitoring, and weak
coordination to sustain policies.

Finding and retaining doctors,
including paediatricians, gynaecologists,
and other hospital staff members,
remains a major challenge as the
absconding rate (absent from work) is
high. Ms. Mohapatra says that even
though salary and incentives have
increased, the mindset of doctors remain
unchanged. She also pointed out that the
Infant Mortality Rate (IMR), which is a key
indicator of child health, has improved in
Melghat to 16.5 while Maharashtra’s IMR
is 15 as per the Sample Registration
System data of 2024-25. Intergenerational
malnutrition presents another challenge,
as women often enter pregnancy severely
underweight and anaemic, leading to
low-birth-weight babies, who then have
weakened immunity and are vulnerable
to infections.

‘What are expert-approved solutions?
The eradication of malnutrition is not
limited to providing mid-day meals or
food supplies, say experts. It also involves
creating a well-oiled healthcare system,
where nutrition is provided for both
mothers and children; creating a cadre of
ASHA workers with a strong knowledge of
health; caring for co-morbidities through
health and nutrition programmes;
promoting community-centred
behavioural change, and developing civic
and health infrastructure.

Why do infant deaths persist in tribal-dominated Melghat?

SSIT-gYT Redre # Ry g0 i o+ wedl 872

e The Bombay High Court, on November 12, pulled up the Maharashtra and Union
governments for an “extremely casual” approach to the disturbing number of infant deaths
due to malnutrition in the tribal-dominated region of Melghat in Amravati.

EEERERIDINLE]
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The issue of infant and
maternal deaths due to
malnutrition and lack of
maternal healthcare has always
persisted in Melghat, home to
Korku tribal communities,
despite three decades of
government interventions.

-

Peripheral issues that the State
government point to include
lack of proper roads to reach a
hespital in time, inadequate
electricity supply to homes,
lack of primary healthcare
centres, the prevalence of
substance abuse and more.

A
The eradication of malnutrition
is not limited to providing

mid-day meals or food supplies
say officials.

DI HERTY 3R g BRI D SFRITI P SO I-TLT Hdre

& ® HUIY0T & HRUT R Wit o fefdTee Weal W 98 AR’ 39 & il hedR s |
e During the hearing, a petitioner claimed that from June 2025, 65 infants aged between zero

and six months had died due to malnutrition in Melghat, while more than 220 children were in
the Severe Acute Malnutrition (SAM) category, out of which 50% may die if no help is

provided.

YAATE & SR U ATfardhiardt 2 g1l b fa S 2025
I Y B8 TeH &1 31g aral 65 gt &1 dawe &
FUINUT ¥ T g3, T 220 | 4R® T= 7R fia
PUINT (SAM) AT F & K79 @ 50% AR Tha & TS
T T8l freft

What is the situation in Melghat?

Aoure § R A2

e The issue of infant and maternal deaths due to
malnutrition and lack of maternal healthcare has always
persisted in Melghat, home to Korku tribal
communities, despite three decades of government
interventions.

FUINT 3R

AT Wy Yarsit &1 w1 & HROT RIY 3R
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Fatalities have fluctuated over the past decade.

o TP <X § g Ten § IdR-9ga T 8

According to data from the Amravati Zilla Parishad, from April 2024 to March 2025, 96
infants died, and in the last seven months of this year, 61 children have died.

SRTa forem ufkueg & siiws! & AR 3 2024 1 AT 2025 I 96 RIS &t Hid g3
3R 39 a¥f & fod ard 7l # 61 F=) &1 A g3 |

Officials from the Zilla Parishad office, however, state that most of these deaths are not just
because of malnutrition but other underlying
causes such as anaemia, sickle cell disease,

pneumonia, delays in treatment due to lack of

connectivity, and others.

grdifs, fore ulkve wrafea & sifdeiial &1

eI & b 37 HId| BT BRU bael HUINY T &
@1 BH! &b BRI ITER H &3 3M1fS il PRUIE| Normal red Sickle-shaped
“All these deaths are not because of blood cells red blood cells

malnutrition but other issues. We are running a
hot food scheme in the Melghat areas, providing eggs and bananas four times a week.
We have set up the village child development centre (VCDC) in all gram panchayats to
monitor SAM cases,” said Amravati ZP Chief Executive Officer, Sanjita Mohapatra, adding
that peripheral issues still needed to be addressed.

F ot A U B HRUT TE] € Siekp 30 BRI S| §H Aidle | gie e WhHH Ia @ & 3R
TquITg § IR IR 372 3R FA < W 81 It 7w vemdt | umw a1t faer $g (vepce) wifta
fpu g SrRTad forem uikee &t T SRIGRT fGRY Jeiiar HgTUrET 3 Fel, WY € gar fas
oReft st o1 g snft off siaxae® g
The petitioner argued that even though the cause of death has been recorded as pneumonia
or other causes, malnutrition is also a reason.
fasTendl 3 d e i Ya 8 Yog BT HROT gHIT a1 3= HRUT §aran 741 §, puraor +ff
TP PRI
Maharashtra’s Women and Child Welfare Department Minister stated that Poshan tracker
data recorded 1,82,443 malnourished children across the State.

HERTY & Higel 3R I16 Heavl f[HRT HaA = Fg1 fos gigor ¢av SeT # I3 1 1,82,443
UG Tl &1 ot fobaT T B

The Indian Institute of Population Sciences noted that Maharashtra continues to perform
poorly on child nutrition, with 35% of children under five stunted and 35% underweight.

YR SIS faR SIS i HeRTY arel Uiy # 319 4 W16 e o 61 6, 961
Ui 9 | & Mg & 35% T2 fSTH iR 35% H9 a9 & 5|

What are the challenges?
gAIforal & 82

Peripheral issues that the State government points to include lack of proper roads to reach a
hospital in time, inadequate electricity supply, lack of primary healthcare centres, the
prevalence of substance abuse and more.

1o WHR forT uRefa gef o SR Hobd el 5, S0 SRUAId ab THY IR Ugd & [od el
T a1 g1, faerett myfef o i, wrufires warea Fsi &1 HHT, TR0 GEUANT & UG
1S =M &

According to experts working in Melghat, multiple govemment departments that execute
programmes operate in silos, resulting in inconsistent supplement delivery, irregular
monitoring, and weak coordination to sustain policies.

AHIe H HTH B aTd (AR & AR, BRGH Ia aTdl b IRBRI AU SET-UTHT HTH
I €, PR 9w gwefide ot sryfef sria, AR sifafira oiR ifaat & s wem o
HIGR AT S 2|
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e Finding and retaining doctors, including paediatricians, gynaecologists, and other hospital
staff members, remains a major challenge as the absconding rate is high.

T IR Fa=iwsh, TRNT faxiug oiR o sruara wifal Ofgd Siaek! & ga 3R Ah-1 Th
TS AN § Fifh SFufeyd W6 Ft &R 3%

o Ms. Mohapatra says that even though salary and incentives have increased, the mindset of
doctors remains unchanged.
Gt QT BT e fb A 3R WeTe 9 & STasie Sidex] &) ARl Tel seeh 8

e She also pointed out that the Infant Mortality Rate (IMR) has improved in Melghat to 16.5
while Maharashtra’s IMR is 15 as per the SRS data 2024-25.
I5iA g ft I fos Acrare | R 7 & (IMR) 16.5 T ekl €, STaid AERIY B IMR 15
8, SRS SeT 2024-25 & IR |

¢ Intergenerational malnutrition presents another challenge, as women often enter
pregnancy severely underweight and anaemic, leading to low-birth-weight babies, who
then have weakened immunity and are vulnerable to infections.
Uidl-er-i o tw 3R g, Fifer Affan SRR THigR § 1R U T & g
3R 3 B €, o v g aral FRIR] o1 ad § ot uforen weiR g 8 3k @
HHHUT & Uil 1P HaeT=id gid & |

What are expert-approved splutions?
fawg-wiipa Turur w82

e The eradication of malnutrition is not limited to providing mid-day meals or food supplies, say
experts.
TRt 1 w1 8 5 FUIYUr FT IS Had HeTg HioH 1@ Smgfd < a Hfea Tt 31

e It also involves creating a well-oiled healthcare system, where nutrition is provided for
both mothers and children; creating a cadre of ASHA workers with a strong knowledge of
health; caring for co-morbidities through health and nutrition programmes; promoting
community-centred behavioural change, and developing civic and health infrastructure.
TH U JaRE WA YOIl §H1 2Nf0a €, ST A1 IR 9= gl &l aor et W &t
TSI TFGRT aTet STRIT Hriwars & Uk A dUR AT, W 3R UIV0T SrisHt & W1
Y E-S0rarSi & IUTA HRAT; HUGT-Piod HATER UG B geral a1, 3R ARTRS auT
TR ARG BT [IHTH HAT M o |
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Supreme Court to examine petition to stop cash donations to political
parties
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Supreme Court to examine petition to
stop cash donations to political parties
iGS II: Poity: Election |

Krishnadas Rajagopal ram Nath and Sandeep amount can be received in  ty, AAP, as respondents.

NEW DELHI

The Supreme Court on
Monday agreed to examine
a petition to stop cash do-
nations of even up to
12,000 to parties for the
sake of transparency, and
to bring every political
contribution, no matter
what the amount, under
the income tax regime.

A Bench of Justices Vik-

Mehta issued notice on the
plea that the Election Com-
mission must not spare
parties from disclosing
even cash donations up to
¥2,000, and they should be
made to divulge complete
details of their donors.
“Political parties must
disclose the name and all
other particulars of the
person paying any amount
of money to it and no

cash so as to maintain tran-
sparency in the political
funding,” the petition said.

The petition has ar-
raigned, besides the EC,
the Union government,
Central Board of Direct
Taxes and 13 parties, in-
cluding the BJP, Congress,
Dravida Munnetra Kazha-
gam, Communist Party of
India (Marxist), Trinamool
Congress, Samajwadi Par-

The petition, filed by
Khem Singh Bhati, chal-
lenged the legality of
clause (d) of Section 13A of
the Income Tax Act, 1961.

Section 13A is a special
provision permitting tax
exemption to political
parties.

Clause (d) of the provi-
sion allows parties to ac-
cept donations worth
¥2,000 in cash.

Supreme Court to examine petition to stop cash donations to political parties

i B1E AHIOP geil D1 TG IaT AHA B ATADT H1 4TS BRI

e The Supreme Court on Monday agreed to examine a petition to stop cash donations of even
up to 2,000 to parties for the sake of transparency, and to bring every political contribution,
no matter what the amount, under the income tax regime.

P 7 YR &I URSRfAT & e Iomifde gal & €2,000 TP &I TdH GIGRT Ab—
TR ISHIA® IRTGH @, IR 18 fovat ot BT, STaeh a1 & 3fdiid @ 1 aifeeT IR
faaR ®1 & fow ggafa &

e A Bench of Justices Vikram Nath and Sandeep Mehta issued notice on the plea that the
Election Commission must not spare parties from disclosing even cash donations up to
¥2,000, and they should be made to divulge complete details of their donors.

3TN

Tt fashia ATy SR W9 Agan 3 die A ey IRT b, e a1 a1 {6 g9
DI ISTIAD Gal DI 22,000 TH & Tdba G BT G I I g1 ST AT 3R I
aHGIATSt &1 R faaRor 7T S =g el
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e “Political parties must disclose the name and all other particulars of the person paying any
amount of money to it and no amount can be received in cash so as to maintain
transparency in political funding,” the petition said.

A Hg1 T, Toiad gat ot fpat o safad gry €t TS fandt oft Ry o AT ok R
faavor AT 1R SR werifae BiET # ureRiar 39w wam & for foddt W IR 1 g &
U Y WHR 61 fopdl ST A1yl

e The petition has been arraigned, besides the EC, the Union government, Central Board of
Direct Taxes (CBDT) and 13 political parties, including the BJP, Congress, DMK, CPI(M),

Trinamool Congress, Samajwadi Party, AAP, as respondents.

TifaesT § GAT ATART (EC) & WTY-TTY $g GIBR, Hed Uedel B 918 (CBDT) 3R 13

T NS €, B U&HR ST T ¢ |
e The petition, filed by Khem Singh Bhati, challenged the legality of clause (d) of Section
13A of the Income Tax Act, 1961.

Q Rig Ut gRT RR A1yt e oy, 1961 &t URT 13A & WS (d) Bt dudl B

AR & T B

e Section 13A is a special provision permitting tax exemption to political parties.

RT 13A ISP Gall ol

PR FE & DI TP A=Y

YayH g |

o Clause (d) of the provision allows parties to accept donations worth 2,000 in cash.

I UM & TS (d) & d8d ASH1Tdd Gal DI 2,000 TP P ADG &IH WIHR B I ATAM

H

What does the SC’s advisory opinion imply?

What were the questions raised by the Presidential reference as a result of a judgment delivered in April 2025? What were the key points delivered by the

Supreme Court in its opinion? Should Governors act on the aid and advice of the Council of Ministers?

EXPLAINER

Rangarajan.R

The story so far:

he Supreme Court has
provided its opinion on a
Presidential reference made

under Article 143. In its
opinion, it has largely negated the
decision of a two-judge Bench that was
delivered in April 2025.

What was the Presidential reference?
The current reference is the result of a
two-judge Bench judgment in State of
Tamil Nadu versus Governor of Tamil Nadu
in April 2025, that had specified a timeline
of three months for Governors and the
President to act on Bills passed by State
legislatures. The court held that decisions
by Governors and the President on such
Bills are subject to judicial review. It had
exercised its extraordinary power under
Article 142 and granted ‘deemed assent’ to
Bills passed by Tamil Nadu assembly that
were not assented to by the Governor.

The present reference had raised 14
questions, primarily surrounding the
interpretation of Articles 200 and 201, for
the court’s opinion. These questions deal
with the authority of the courts to
prescribe timelines when they are not
specified in the Constitution. The
government had questioned whether the
actions of Governors and the President
can be made justiciable at a stage prior to
the enactment of a Bill into a law. The
reference also sought an opinion on the
extent of powers that can be exercised by
the Supreme Court under Article 142.

What is the current opinion?

A five-judge Bench of the top Court
delivered its opinion on the questions
raised. It stated that this reference was a
“‘functional reference’, that strikes at the
root of day-to-day functioning of
constitutional functionaries and the
interplay between State legislature,
Governor and the President. Key points of

The Supreme Court of India. GETTY IMAGES

the opinion are summarised below.

First, the Governor has three
constitutional options under Article 200
when a Bill passed by State legislature is
presented for his/her assent, namely to
assent, or reserve the Bill for
consideration of the President, or
withhold assent and return the Bill to
legislature with comments. Second, the
Governor enjoys discretion in choosing
from these three options and is not bound
by the aid and advice of the Council of
Ministers. Third, the discharge of
functions by the Governor under Article
200 is not justiciable but in case of glaring
circumstances of prolonged and
unexplained inaction, the court can issue
a limited mandamus for the Governor to
discharge his/her function on Bills
presented. Fourth, in the absence of

constitutionally prescribed time limits,
the court cannot judicially prescribe
timelines for action by the President or
Governor. Fifth, the decisions of the
President and Governor under Articles
201 and 200 respectively are not
justiciable before a Bill is enacted into a
law. Finally, the powers of the Supreme
Court under Article 142 cannot substitute
the powers vested on the
President/Governor under the
Constitution. Hence, there is no
allowance for the concept of ‘deemed
assent’ of Bills.

What are the issues?

The Sarkaria Commission (1987), had
opined that it is only the reservation of
Bills for consideration of the President,

that too under rare cases of patent

unconstitutionality, that can be implied as
a discretionary power of the Governor.
The Supreme Court in various cases
including in Shamsher Singh (1974) and
Nabam Rebia (2016), had held that the
Governors should act on the aid and
advice of the Council of Ministers.
However, in the present opinion, the
court has interpreted these cases to
conclude that actions under Article 200,
with respect to a Bill presented for assent,
fall under the discretionary powers of the
Governor. This has the potential to derail
the legislative intent of popularly elected
State governments.

With respect to time limits, the
Punchhi Commission (2010), had
recommended that the Governor should
take a decision with respect to a Bill
presented for his/her assent within a
period of six months. The court in its own
Jjudgment in the K. M. Singh case (2020),
had stipulated a time limit of three
months for Speakers to decide on
disqualification petitions though no time
limit has been prescribed in the
Constitution. The verdict of the division
bench in the State of Tamil Nadu case to
provide time limits to Governors and the
President was a purposive and
progressive interpretation of the
Constitution. The current opinion has
negated this position.

What can be the way forward?
The underlying disease that has plagued
our federal set up has been the
politicisation of the gubernatorial post.
The Governor acts as an appointee of the
Centre for maintaining unity and integrity
of the nation. However, federalism is also
a basic feature of our Constitution. This
opinion should not become an alibi for
the Governor’s office to thwart the
policies of popularly elected houses in the
States. The Governors should display
responsible urgency in providing assent
to Bills passed by State legislatures.
Rangarajan.R is a former IAS officer and
author of ‘Courseware on Polity Simplified”.
He currently trains at ‘Officers IAS
Academy’. Views expressed are personal.

THE GIST
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The current reference is the
result of the judgment in State
of Tamil Nadu versus Governor
of Tamil Nadu that had
specified a timeline of three
months for Governors and the
President to act on Bills passed
by State legislatures.

v

The present reference had
raised 14 questions, primarily
surrounding the interpretation
of Articles 200 and 201, for the
court’s opinion.

v

With respect to time limits, the
Punchhi Commission (2010),
had recommended that the
Governor should take a
decision with respect to a Bill
presented for his/her assent
within a period of six months.

Address : 3rd Floor, KV Tower, Padleyganj Road, Gorakhpur

Email Id :

Contact Number
Website : patrioticias.in e

nfo@patrioticias.

: 9971932488

Page 14


https://t.me/patrioticIAS
https://www.youtube.com/@PatrioticIAS

TELEGRAM CHANNEL: https://t.me/patrioticlAS
YOUTUBE CHANNEL: https://www.youtube.com/@PatrioticlAS

CONTACT: 9971932488

What does the SC’s advisory opinion imply?
A $1¢ BT TaeHR G BT F 1 3 g2

Supreme Court Opinion on Presidential Reference

yufa He W gifta i #1

The Supreme Court has provided its opinion on a Presidential reference made under Article
143. In its opinion, it has largely negated the decision of a two-judge Bench that was delivered
in April 2025.

itH PIE 7 3¢ 143 & ded (BT MU AP Fe IR 0= I § 51 oo+ 1 H, 597 vl
2025 # fau U gl dis & fofa &1 98 99 R TeR fear g1

What was the Presidential reference?

rgufa e e« ur?

What is the current opinion?

The current reference is the result of a two-judge Bench
judgment in State of Tamil Nadu versus Governor of
Tamil Nadu (April 2025), that had specified a timeline
of three months for Governors and the President to act
on Bills pass ed by State legislatures.

e aftrerg g a9 affaeTg & Tsaura
(310 2025) & aI--maTeier e & HUd o IR ©,
fored Y4 faumH el gRT Uiid fade! R IsauTd 3R

Tyg‘:?mmé%m?ﬁ?nﬁaﬁw@mmaﬁ
|

The court held that decisions by Governors and the
President on such Bills are subject to judicial review.

3feTed A 7 fos T fadaep! R Isaumal SR Iyufd &
fofa =R wfiten & s ¢

It had exercised its extraordinary power under Article Y ' '
142 and granted ‘deemed assent’ to Bills passed by Tam|I Nadu assembly that were not
assented to by the Governor.

3ITed ¥ STEG 142 F TI5d MUAT SRATYRUT T BT STANT fhaT AT 3R ARG ey
W%ﬁg?ﬁmﬁ AT g3 TPI (deemed assent)y UM &1t 59 R Isaura A
wipfa |

The present reference had raised 14 questions, primarily surrounding the interpretation of
Articles 200 and 201, for the court’s opinion.

?gg?aﬁ%aﬂe‘ﬁm%%umwm 2 S R ¥ 9 e 200 3R 201 &1 AR
> g

These questions deal with whether courts can prescribe timelines when they are not
mentioned in the Constitution.

JUY 39 91 I ofId 3 {5 a1 grarery GHaRAT Fyiivd & Iod § o Ifdu™ o o5
g e & e §

The govemment had questioned whether actions of Governors and the President can be
made justiciable before a Bill becomes a law.

WBHR A T U1 [ 1 ot It & e a7 @ Ugdl Isauret SR 1gufdl &t Hriare!
T THtem g g1 9 |

The reference also sought an opinion on the extent of powers that the Supreme Court can
exercise under Article 142.

;aﬁ%ugmmﬁuhﬂ%ﬁ%gmﬁﬁéaﬂ%amz & T fobait QfRadl BT STAHTA HR bl
|
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A five-judge Bench of the top Court delivered its opinion on the questions raised.

i DI B Uig-<arard=r §e = 37T T4 Ui IR U [ At

It stated that this reference was a ‘functional reference’, affecting day-to-day functioning of
constitutional authorities and the relationship between State legislature, Govemor and the
President.

éﬂﬁ Cdl & qg Q:i'c{lf Udh PTATHD ﬂ’c{'l-f (functional reference)’ % S AT UIfIH o &
e SME™ IR I [FUFHsd, IeaUTd SR IFUfa & Hael & gHIfad B gl

First, the Governor has three options under Article 200 — assent, reserve for President, or
withhold and returmn with comments.

UG, IsTUTe & U SIw6 200 & ded di- faeed § — Wigpld, TPUfd & Rl s,
1 fewforgt Afed fadae arae &=

Second, the Governor enjoys discretion in choosing from these options and is not bound by
the aid and advice of the Council of Ministers.

;ﬂﬂ,ﬂ@ﬂﬁgﬁﬁ%ﬁﬁ@ﬁﬁﬁﬁmﬁmwﬁ%aﬁ?#ﬁmﬁmﬁquﬁ
|

Third, the Governor’s actions under Article 200 are not justiciable, but in cases of prolonged
and unexplained delay, the court can issue a limited mandamus.

ARRT, 3G 200 & q8d ISTAUTA B HIAAT! <ATRID THIT T 781 8, Al ddl 3R
3rfed fadia & amal & srererd WHia HSH SR ) Jabd! ¢

Fourth, since the Constitution does not prescribe time limits, the court cannot judicially
prescribe them.

11, Ffes Al & weaeEr FuiRd 781 8, 3ufi siared S Muiid 78T o2 gad

Fifth, decisions of the President and Govermnor under Articles 201 and 200 are not
ju§tiqiable before a Bill becomes law.

Ufgar, 3Iedg 201 3R 200 & I JIFURT SR IeUTd & i f[adass & I o4 4 Ugdl
MRy Teiten ag T8 €1

Finally, powers of the Supreme Court under Article 142 cannot substitute powers of the
President/Governor, hence the concept of ‘deemed assent’ is not permissible.

3 B, GiH I BT e 142 & dgd oidl APATARTSIUTS i RIfGTal BT R g1 o
Tl 3fd: AT g3 THHIA (deemed assent) &1 Rigid T T8 g1

What are the issues?

e, 1 872

The Sarkaria Commission (1987) had said that only the reservation of Bills for the President,
and only in rare cases, can be implied as a discretionary power of the Governor.

HIPIIAT START (1987) 7 a1 AT fob haet gaH Al | Ayufa & faarmd fadas smfaa
HRAT G IIUT &1 FAd BTl Rifekd AT S 9helT ¢ |

The Supreme Court in Shamsher Singh (1974) and Nabam Rebia (2016) held that
Governors should act on aid and advice.

i B¢ 3 IR Rig (1974) 3R Araw 3T (2016) T FHeT U1 {3 IsuuTelt o) GeTadr iR
TATE W BRI AT AT

However, the present opinion interprets these cases to say that actions under Article 200 fall
under discretionary powers, which may derail legislative intent of elected governments.
QAfh adH I 37 AT ) SRS 59 )8 BRal ¢ b SR8 200 & ded Hrianear
faaereha xifdal 8 o Faifad Wer! & RQurdt w1t &1 91fdd a= It B

With respect to time limits, the Punchhi Commission (2010) recommended a six-month
limit for Governors.

I & G H, quest 3T (2010) 7 ISRl o forg B8 HEA &t AAT garrs o

The Supreme Court in K.M. Singh (2020) imposed a three-month limit on Speakers, even
though it was not in the Constitution.

T #I¢ 7 .uw. g (2020) T Thar! R &4 7 &1 1 qg &t R, Jefer g & i
rar gt &t

The division bench verdict in Tamil Nadu (2025) giving time limits was a purposive and
progressive interpretation.
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afiramTg (2025) & faUTeH te & Haa & WA &A1 U Ieraqul SR wifa=iia aamen

2l
e The current opinion has negated this position.

IaHE I 7 39 Rufd 1 TR fear g1

What can be the way forward?
3ITiY BT I T B Al 82

o The real issue is the politicisation of the gubernatorial post.
RIS JHT ISAUTE UG P AT TPHRT 5 |

o Federalism is a basic feature of the Constitution, and this opinion should not become an
excuse for Governors to block policies of elected State governments.

FeaTe WU @ U gayd faRivar €, 3R I8 I Isguret & forg Raffad SRRt @t ifadr

RADH BT IgHI ol a1 e
e Governors should show responsible urgency in providing assent to Bills passed by State
legislatures.
MUl 1 Iy fayrrsal gR1 uid fadge! R wWipfd ¢ # RrdgR arapiferear fear
EliY
| Governance | 25111/2025
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Bﬁdging India’s numeracy gap

he National Education
Policy 2020 rightly
identifies Foundational
Literacy and Numeracy
(FLN) as the cornerstone of all
future learning. The NIPUN Bharat
Mission has translated this policy
intent into action by focusing on
learning outcomes rather than just
inputs. Foundational learning
outcomes — stagnant for decades
— have shown measurable
improvement, as confirmed by
government as well as
independent surveys.

Despite these gains, numeracy
continues to lag behind literacy.
The Annual State of Education
Report 2024 report shows that
while 48.7% of Class 5 students
can read fluently, only 30.7% can
solve a basic division problem —
an 18% point gap. No State reports
higher numeracy than literacy
outcomes. This situation makes it
essential to examine numeracy
more closely on the path to
achieving foundational learning.

Integrated learning

The root of the numeracy problem
lies in the cumulative nature of
mathematics. Unlike language
learning, where partial
comprehension allows some
progress, math is hierarchical and
builds on itself. A missed concept
in the lower grades, such as place
value, can make future concepts
like addition and decimals
inaccessible. As a result, once gaps
form, they tend to widen over
time.

Traditional syllabus-driven
teaching worsens the issue, as it
advances without ensuring that
students have grasped earlier
concepts. Research and field
experience from Teaching at the
Right Level, an approach
developed by the NGO Pratham,
show that instruction must be
aligned with a child’s learning
level rather than the curriculum.
Without remedial interventions,
grade-level teaching simply
bypasses most learners,
deepening existing disparities.

This gap is also evident in the
disconnect between school

A civil servant
presently serving in
the Union Territory of
Dadra Nagar Haveli
and Daman and Diu.
Views are personal

Strengthening
middle-grade
support,
introducing
Foundational
Literacy and
Numeracy+ skills,
and making
math more
connected to
everyday life can
transform India’s
early gains into
lasting numeracy
progress

Bridging India’s numeracy gap
YR B TBATHB AT BT TI§ B ITe-T

learnmg and real-life application.
A study by the Abdul Latif Jameel
Poverty Action Lab shows that
students who perform well on
classroom math assessments often
struggle to apply that knowledge
in real-life market situations.
Conversely, children engaged in
real-world tasks, such as working
in a shop, often find it difficult to
transfer those skills into
classroom-based math problems.
This two-way disconnect
underscores the need for
integrated learning that brings
real-life problem-solving into
classrooms.

The practical consequences of
the numeracy gap are significant.
Students who lack foundational
numeracy skills struggle in both
math and science — subjects which
record far higher failure rate than
others — in board exams. Many
adolescents exit school even
before reaching the board exam
stage, not because of a lack of
access or interest, but because
persistent learning gaps make
classroom instruction
incomprehensible, especially in
middle and secondary school. The
dread of math is therefore real,
and results in closing the doors of
higher education for many who
can't pass Class 10 board exams or
drop out earlier.

A multi-pronged response
Addressing this challenge calls for
a multi-pronged response that
builds on NIPUN’s gains. The most
urgent step is to extend
interventions up to Class 8, given
that about 70% of Class 5 and
more than 50% of Class 8 students
are still unable to perform basic
division, as per the ASER 2024
report. Limiting foundational
interventions to Class 3 is
inadequate when upper primary
children continue to miss out,
many having lost crucial primary
years due to COVID-19 disruptions.
Experiences from the Union
Territory of Dadra and Nagar
Haveli and Daman and Diu, where
extending FLN interventions into
middle grades significantly
improved outcomes as shown in

the Parakh Rashtriya Survekshan
2024, confirm the value of such an
approach.

Alongside this extension, it is
equally important to move beyond
“foundational” skills and
introduce what may be called
FLN+ skills — fractions, decimals,
percentages, ratios, and integers —
since these are critical for board
exam success and later academic
progression. ASER 2024s finding
that nearly 70% of Class 5 students
cannot solve division suggests that
an overwhelming majority also
lack higher-level skills, such as
adding simple fractions (for
example, 2/3 +1/2). This must
change through a concerted effort.

Pedagogy, too, must evolve,
especially beyond the NIPUN
hours: child-friendly,
activity-based methods already
used for FLN should be adapted
for higher-level concepts, ensuring
teaching aligns with students’
actual learning levels rather than
rigid grade-based syllabi. Finally,
the classroom must connect more
meaningfully with the outside
world. By embedding literacy and
numeracy in real-life contexts and
encouraging everyday
problem-solving, schools can
make learning not only more
relevant but also more enduring.

In conclusion, India’s numeracy
gap is both widespread and deep,
intensifying as children progress
through school. Its causes lie in
the cumulative nature of
mathematics and instructional
approaches that fail to meet
students where they are. The
consequences — poor learning
outcomes, board exam failures,
and high dropout rates — threaten
India’s educational and economic
future. The NIPUN Bharat Mission
has already shown that
foundational skills can improve at
scale with focused effort. The next
step is to build on these gains and
extend success to upper primary
levels and to FLN+ skills, especially
in math. Doing so is not just an
academic priority but a social and
economic one — with direct
implications for enrolment,
employability, and equity.

Foundational Literacy and Numeracy ChaIIenges
STYURYT AR 3R YBATHSB AT Bt

e The National Education Policy 2020 rightly identifies Foundational Literacy and Numeracy

(FLN) as the cornerstone of all future learning.
fRrerm i 2020 TET U ¥ Foundational Literacy and Numeracy (FLN) &1 Hfd®T &
18107 T SMURTIY TgaFd |

o The NIPUN Bharat Mission has translated this policy intent into action by focusing on
learning outcomes rather than just inputs.
fqur yRa =M A $9d $7YC & 9 learning outcomes TR &I &R 9 iiTd B!
IRAfa® = fear 31
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Foundational learning outcomes — stagnant for decades — have shown measurable
improvement, as confirmed by government as well as independent surveys.

3! ¥ fRR I8 foundation learning outcomes ¥ 3{d AU YUR faam 8, ORI i IRPRY
3R T Tderon A g B g

Despite these gains, numeracy continues to lag behind literacy.

Bl T & dldv]q, numeracy 3{d b} literacy 3 tﬂ@%l

The ASER 2024 report shows that while 48.7% of Class 5 students can read fluently, only
30.7% can solve a basic division problem — an 18% point gap.

ASER 2024 XUI¢ faaTcht © {5 ST5T 48.7% ®&f 5 % B YRTIATE UG Uhd o, Io! bad 30.7%
Uah HMHTY division WB’GWW?—U@[ 18% T 3R |
No State reports higher numeracy than literacy outcomes.

Pig Ut Y literacy T 3fH numeracy TR a1 fg@rdrl

This situation makes it essential to examine numeracy more closely on the path to achieving
foundational learning.

Tg FRUfd foundational learning YTt HA & A W numeracy DI 3R T I HHLT TR
S 5

Integrated Learning

THipa fRigmr

The root of the numeracy problem lies in the cumulative nature of mathematics.
Numeracy P GHET B g 70T @1 cumulative nature ¥ fAfgd %‘I

Unlike language learning, where partial comprehension allows some progress, math is
hierarchical and builds on itself.

1T e & faudta, ret Siifties wwer off oeIfd &1 3rHfa St §, TN hierarchical § 3TR
3T gd YRS W et gl g1

A missed concept in lower grades, such as place value, can make future concepts like
addition and decimals inaccessible.

et wemsit # place value S T SGURUN BT e STHT 3T B STYRUMST S addition
3R decimals H%WWW%@T%I

As a result, once gaps form, they tend to widen over time.

3T, TP SR learning gaps S W d AT & I §¢d Sd 8

Traditional syllabus-driven teaching worsens the issue, as it advances without ensuring that
students have grasped earlier concepts.

URUR syllabus-driven fRI&UT AT &1 S¢TdT & i T8 Usd &I YRS & THS ST
F1 gfY fpu fom1 omt 9 S 81

Research and field experience from Teaching at the Right Level (Pratham) show that
instruction must be aligned with a child’s learning level rather than the curriculum.
Teaching at the Right Level (Pratham) &% ¢ 3R 344 §ard & {3 RIeror & ursassy &
IO = & learning level & SR EPHT EH%EI

Without remedial interventions, grade-level teaching simply bypasses most learners,
deepening existing disparities.

Remedial interventions P for grade-level 2180 WeR B! & Uiy iﬁt‘s’ odr % o
SRFTATE 3R et Bt B
This gap is also evident in the disconnect between school learning and real-life application.

g 3R o AT 3R real-life application & &t disconnect # *t faxars Sar 31

A study by J-PAL shows that students who perform well on classroom math assessments
often struggle in real-life market situations.

J-PAL & 3T T UdT I © [ HefT & TG SIdher § SasT UGRH R ard B SR
JRAfd® SR fRufadt & vy ad 5
Conversely, children engaged in real-world tasks often find it difficult to transfer those skills
into classroom-based math problems.

9% fqudia, arafde gfFar & sl B @ S I B! Bl Hefl B 1o grwst o
RFTIRT IR H oIS Heqd B 3 |
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This two-way disconnect underscores the need for integrated learning that brings real-life
problem-solving into classrooms.

g GI-dRWI disconnect integrated learning &1 AT &1 Y@ifdd Bl § Sl ARAAD
o ) GHwaTsh &) Ha § o |

The practical consequences of the numerac gap are significant.

Numeracy gap & TERIR® URomH

Students who lack foundational numeracy skllls struggle in both math and science —
subjects with far higher failure rates in board exams.

S 31 # foundational numeracy P HH Bl % d math 3R science 3 & Tu¥ Hd %
— 3 fowdlt & oS wRtensit & srqmhadt &) 31 il 5

Many adolescents exit school before the board exam stage not due to lack of access or
interest, but because persistent leaming gaps make classroom instruction incomprehensible.
F3 PR 9IS Uden T Ugd & Thd B1S <d ©, 7 fob ug T a1 3f Y Bt ¥, afeds AR
learning gaps & HRUT HefT R0 THY T 9eR 8 S g

This is especially true in middle and secondary school.

Ig faQiy ®U T 7y 3R A1t fAeneaa A 9a 3|

The dread of math is therefore real, and results in closing the doors of higher education for
many who can’t pass Class 10 board exams or drop out earlier.

ZfeTg TN 1 fear ARATA® § 3R H&T 10 S ULIEMT 1 UMY & U I1 U8A 81 W d 8IS o
ardl & forg higher education % GR §¢ 81 91d g

A Multi-Pronged Response
TSI AT

Addressing this challenge calls for a multi-pronged response that builds on NIPUN’s gains.
Y AN BT THUM NIPUN &1 JUARR TR TeMRd U Igamardt THTHr &1 A7 ol g1

The most urgent step is to extend interventions up to Class 8, given that about 70% of Class
5 and more than 50% of Class 8 students are still unable to perform basic division, as per the
ASER 2024 report.

TEY TG H HeH § TXALT! DY DT 8 I TR BT, Tl ASER 2024 F 3IHR Hef
5% BT 70% TR HET 8 B 50% U 31 BT 31d f basic division Tgf X U |
Limiting foundational interventions to Class 3 is inadequate when upper primary children
continue to miss out, many having lost crucial primary years due to COVID-19 disruptions.
ST upper primary & S AR U1 ©e I3 &, 3R &3 4 COVID-19 & BRI P
¥ @ %Q Eﬁ dd foundational interventions @1 &dd DET 3 dh iy @1 v B
Experiences from Dadra and Nagar Haveli and Daman and Diu, where extending FLN
interventions into middle grades significantly improved outcomes as shown in Parakh
Rashtriya Survekshan 2024, confirm the value of such an approach.

\3%'\' TR Eda YT AT MR T & 3{JHd, S8l Parakh Rashtriya Survekshan 2024
g@ﬁ?@mggm%uwmmﬁw FLN 8589 sgM I He@qul R g3, 39 VB0 &b Hgd P

I

Alongside this extension, it is equally important to move beyond “foundational” skills and
introduce FLN+ skills — fractions, decimals, percentages, ratios, and integers.
39 faWR & 1Y, “foundational” BRI F 3T TgR FLN+ skills — fractions, decimals,
percentages, ratios, integers — &I A HAT H I é’f Hed l{\Uf%I
These are critical for board exam success and later academic progression.
A board exam success 3R 3T Pt Qerforw yoifa & forw Wg
ASER 2024’s finding that nearly 70% of Class 5 students cannot solve division suggests that
an overwhelming majority also lack higher-level skills such as adding simple fractions (2/3 +
1/2).
ASER 2024 & IR TTHT 70% H&/T 5 & BT division Tl #R Tabd, T8 aTa1 8 [ sifiemi
EIEIR] higher-level skills S simple fractions \_rﬁ?FIT (213 +1/2) Y 8T 31|

This must change through a concerted effort.

39 YD T § SeeT il
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Pedagogy, too, must evolve, especially beyond the NIPUN hours.

fRrgror-ugfa ot faswRa gt =i, faIwaR NIPUN hours ¥ 31|
Child-friendly, activity-based methods already used for FLN should be adapted for higher-
level concepts, ensuring teaching aligns with students’ actual learning levels rather than rigid
grade-based syllabi.

FLN ¥ SUGRT 8 dTai! child-friendly, activity-based GGl @I higher-level concepts & folg
Gﬂ@ﬁﬁ far ST TR, arfes fRrefor rigid syllabus & SO BEI & ARAdd learning levels |
Ad @Ml
Finally, the classroom must connect more meaningfully with the outside world.

3, BT DT S[STd B g+ J 3ifdies Trefes g =g
By embedding literacy and numeracy in real-life contexts and encouraging everyday
problem-solving, schools can make leaming more relevant and enduring.

real-life contexts H literacy 3R numeracy D M FRb 3R AoTRf B problem-solving Eal
311 SR W d YIRaA B 3% Ui SR fewTe,; a1 Tavd g |
In conclusion, India’s numeracy gap is both widespread and deep, intensifying as children
progress through school.

fsHEa:, YRA BT numeracy gap STIH 3R TG &, 3R S-S T 31 98 d § I gl
ST B 1

Its causes lie in the cumulative nature of mathematics and instructional approaches that fail to
meet students where they are.

Eﬂﬁ? HIRUT TIOIT B cumulative nature 3R instructional approaches ff%' EIEIEIED learning
level B Tl UHS T |

The consequences — poor learning outcomes, board exam failures, and high dropout rates
— threaten India’s educational and economic future.

2P GRUMH — RS leaming outcomes, SIS Ten H SRIwad, 3R I dropout rates —
YRA & Qe 3R enffe ufasr &1 TR & Siad |

The NIPUN Bharat Mission has already shown that foundational skills can improve at scale
with focused effort.

fArqur uRa frR 9 foxar g § 5 Ff3d TR | foundational skills 98 TR TR GeR Jabva & |
The next step is to build on these gains and extend success to upper primary levels and to
FLN+ skills, especially in math.

ST haH %ET-T ISl B delTl 3R upper primary X ddT FLN+ skills, faQivex T |,
YR B! AR BT

Doing so is not just an academic priority but a social and economic one — with direct
implications for enrolment, employablllty, and equity.

T FRAT had el Urifiear el sfcsh T arafore iR i siawadhar § — o
ieT 94T enrolment, employability MR equity UX Usdl H
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The amplitude of gubernatorial discretion

‘ ut the Queen has no such veto.
She must sign her own
‘B death-warrant if the two Houses
unanimously send it up to her. It

is a fiction of the past to ascribe to her legislative
power (The English Constitution, Walter Bagehot,
1865).

The Supreme Court of India has given its
opinion on 11 out of the 14 questions on which the
President of India had sought its advice under
Article 143 of the Constitution. The issue behind
these questions is the role to be played by the
Governor of a State while deciding on the Bills
passed by the legislative Assemblies as in the
provisions of Article 200 of the Constitution.

The mode of appointment and exercise of
discretionary powers by the Governor have
engaged the attention of the political executive, at
the Union and State levels, and constitutional
experts. After seven-and-a-half decades, it is time
to analyse how the discharge of gubernatorial
responsibilities has given rise to conflicts and
litigation.

The focus points

The two major constitutional questions which
came up before the Court in the Tamil Nadu case
and the subsequent Presidential reference were,
first, the existence of discretionary power for the
Governor while assenting to, withholding assent
from and in reserving a Bill for the consideration
of the President, and, second, the time limit
within which a Governor or the President has to
act on a Bill passed by the legislature.

In the Court’s opinion, the Governor has
discretion in the three courses of action available
when a Bill is presented and no time-line can be
prescribed. However, the Court has a limited
power of judicial review in glaring cases of
inaction when the delay is prolonged,
unexplained and indefinite.

Here, it is pertinent to note that when a Bill
which has been withheld and sent to legislature,
the Governor has to give assent as soon as
possible, after it is resubmitted.

In the Government of India Act, 1935, both the
Governor-General and the Governor had
discretion (Sections 32 and 75, respectively) in
assenting, withholding and returning Bills. In the
draft Article 175, discretion was conferred on the
Governor for returning a Bill with a message toa
unicameral legislature. The words ‘discretion’
and the ‘single house’ in the draft Article were
removed after debates in the Constituent
Assembly.

The Court was of the opinion that prior to the
insertion of the Tenth Schedule in 1985 in the

R. Mohan

is a former officer
of the Indian
Revenue Service

The advisory by
the top court
has widened
the scope of
gubernatorial
discretion and
made it
non-justiciable

Constitution, it was a realistic possibility that Bills
could be passed without the support of the
Council of Ministers. The Court implies, that after
the anti-defection law, members of the party
cannot act against the party whip.

Hence, the Court has taken the view that a
scenario where the Council of Ministers would
tender aid and advice to the effect that the
Governor must return a Bill for reconsideration
or reserve it for the consideration of the President
is not conceivable.

This view, however, does not take into
consideration a situation when a coalition
government of two parties, A and B, get a Bill
passed in the Assembly.

‘When the Bill goes for assent, thereis a
political change and party B forms a coalition
government with party C. As a part of the new
political adjustment, party B agrees not to press
the Bill. The new Ministry will naturally advise
the Governor to send back the Bill to the
legislature. Similar scenarios have been
mentioned by the constitutional advisor, B.N. Rau
in his note to the Constituent Assembly. These
make it abundantly clear that there is no need to
assume that there is implied discretion in Article
200.

On aid and advice

Another situation mentioned in the opinion of
the Court for assuming that there is implied
discretion for the Governor in Article 200 for
protecting and defending the Constitution is that
“if there is no discretion, then even if advice is
tendered contrary to the written text of the
Constitution, the Governor will be bound by such
advice”.

Three questions arise here. First, given that the
members of the Council of Ministers take oath to
owe allegiance to the Constitution, why will they
tender such an advice? Second, if such an
unconstitutional advice is tendered to the
Governor, is she/he impeded from sending a
report to the Union under Article 356, for which
there is no need for the aid and advice of the
Council of Ministers? Third, does the President
have any discretionary power, if such advice is
tendered by the Union cabinet?

The Sarkaria Commission report stated that
the discretion is available only under the second
proviso to Article 200 and that it is quite narrow.
The present advisory, on the other hand, has
widened the scope of gubernatorial discretion
and made it non-justiciable. If the power of
assent, withholding and sending messages (the
advisory states that there cannot be withholding
simpliciter) fall in the realm of discretion and are

not subject to judicial review, the consequence
will be a form of gubernatorial governance in the
States.

The Court has adumbrated that the Governor
is not an employee of the Union (Hargovind Pant
vs Raghukul Tilak Dr. And Others (1979 AIR 1109).
However, none of the modes of appointment of
the Governors, recommended by the Sarkaria,
Venkatachaliah and Punchhi Commissions have
been seriously considered.

Sorabjee’s observation

Soli Sorabjee, in 1985, made a sharply critical
observation that an unhealthy practice has grown
from offering the post of Governor as a
consolation prize for ‘burnt-out’ politicians or as
a stepping stone for those still burning with
political ambition. Given this backdrop, there is a
likelihood of friction when the Union and the
States are ruled by different political parties. It is
to be noted that those who are now critical of the
role of the Governors, had earlier ignored the
well-meaning recommendations on the mode of
appointment of Governors by three commissions
on Centre-State relations.

Having judicially determined time lines for
deciding on Bills passed by the legislature arose
when States approached the Court citing long
delays at the level of Governors. Citing instances
of delay in the cases reserved for consideration of
the President, former Chief Minister of Karnataka
Ramakrishna Hegde has said: “The President had
yet to give assent to as many as 74 Bills referred to
him by different State Governors. Of these, two
had been pending for seven years, three for six
years, two for five years, seven for three years
and 58 for the past one year... after making the
Karnataka government wait for six years, the
Home Ministry wrote to the State Government
that its Educational Bill, 1983, was ‘under
examination’ (Mainstream, June 8, 1991).

The three commissions had also
recommended timelines. In a polity, where
smooth working relations are to be ensured
between the Union and the States, why not think
of a consensus and amend Article 200
introducing time lines? The ruling party of
yesteryears is in the opposition today and it can
be vice-versa.

The advisory opinion of the learned judges has
upturned the position in the judgment of the
Tamil Nadu case. Even though the judgment does
not merge in the opinion, the latter has
substantial persuasive value. Will the future be
happier if the non-justiciable discretion without
specific time lines is available for exercise of
gubernatorial functions under Article 200?

The amplitude of gubernatorial discretion

ITUTeNY fadaIftrdR &t argsdr

Governor’s Discretion and Constitutional Interpretation

IguTd T fade® 3R Haur=re e

But the Queen has no such veto. She must sign her own death-warrant if the two Houses

unanimously send it up to her. It is a fiction of the past to ascribe to her legislative power (The
English Constitution, Walter Bagehot, 1865).
Qfep It & U T s veto Tal & | MG GHI T FawHId © PIs [A89F U dl 39 30 &1

death-warrant TR 8%&1&R & 81711 I Al fe ueM &1 3rciid &1 T Hed-1 8 (The
English Constitution, Walter Bagehot, 1865).
The Supreme Court of India has given its opinion on 11 out of 14 questions on which the
President of India had sought advice under Article 143 of the Constitution.

HRT & GHH PI¢ 7 AU & Article 143 & d8d AYURd GRT YL TT 14 F F 11 U4 0= (0T

IR

The issue behind these questions is the role to be played by the Governor of a State while
deciding on Bills passed by legislative Assemblies as in the provisions of Article 200 of the

Constitution.
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2 U4t & 1D g1 I8 § % Article 200 3 SOR faumaur grT uild fadges! wR fofg sva
HY ISAUTd i 1 YD1 T

The mode of appointment and exercise of discretionary powers by the Governor have
engaged the attention of the political executive, at the Union and State levels, and
constitutional experts.

Wﬁmﬁm 3R I AP rR (discretionary powers) & TR A HE
3R It B} IS SRt auT Faue = &1 e s fhar g |

After seven-and-a-half decades, it is time to analyse how the discharge of gubernatorial
responsibilities has given rise to conflicts and litigation.

Te ITd P F T, T8 fIzvur o1 9HY © {3 Iouura & fordeial & fdga 3 8 godf
3R qHeH! BI o |

The focus points

o1 ox fog

The two major constitutional questions which came up before the Court in the Tamil Nadu
case and the subsequent Presidential reference were, first, the existence of discretionary
power for the Governor while assenting to, withholding assent from and reserving a Bill for
the President, and, second, the time limit within which a Govemnor or President must act.
aftrerg Aa 3R a1e & gufa ded # <1 T YAy Uy d— ugd, Isuurd & U
fadue R Wiela, srdipfa o ¥ foQ SiReur 3R F1 faawIfired R § a1 78T, gumT,
TUTe SR P & e THg-aT R1 5 |
In the Court’s opinion, the Govemor has discretion in the three courses of action available
when a Bill is presented and no time-line can be prescribed.
?mﬁ, ST & T 3 <1 fadhetl R fadefie § ok o5 wag-itar Fuifa 7@t
Sl I

However, the Court has a limited power of judicial review in glaring cases of inaction when
the delay is prolonged, unexplained and indefinite.

, dd, Wﬁ?ﬂﬁ'@ﬁﬁﬂ‘d%ﬁﬁﬁ%ﬂ?ﬁmjudmal review &1 Ufad g1

Here, it is pertinent to note that when a Bill which has been withheld and sent to legislature,
the Govemor has to give assent as soon as possible after it is resubmitted.

TgT &M 37 AW ¢ b afe 18 g aruy 1S ST S8R UH: IR faba STe, ot I59uTet & as
soon as possible meﬁﬁfﬁl

In the Government of India Act, 1935, both the Governor-General and the Governor had
discretion (Sections 32 and 75) in assenting, withholding and retuming Bills.

Government of India Act, 1935 H Governor-General 3R Governor Tl & Uy fAdue! iR
Wipfd, srdipfa 3R Rl & dwR faadTRIBR AT (Sections 32 3R 75).

In the draft Article 175, discretion was conferred on the Governor for retumning a Bill with a
message to a unicameral legislature.

STUE Article 175 T ThTc! fAUMHSd &) T & 1Y fAdgs e &1 fade Iegurd &1 fear
T Tl

The words ‘discretion’ and ‘single house’ in the draft Article were removed after debates in
the Constituent Assembly.

ST 3Tve W “discretion’ 3R ‘single house’ Xsg TIAYUTT HHI &1 T84 & aIG gel f3T Y|
The Court was of the opinion that prior to the insertion of the Tenth Schedule (1985), it was a
realistic possibility that Bills could be passed without the support of the Council of Ministers.

DI o1 A U1 & gadt S (1985) I U5, HRAURYE & I1d4 & fo1 fadaes & uila gH
DI YHTGHT dRdfdep Ui

The Court implies that after the anti-defection law, members cannot act against the party
whip.

P BT Tbhd ¢ P anti-defection law F ST G party whip & fdog B 781 B JHhd |

Hence, the Court has taken the view that a scenario where the Council of Ministers would
advise the Govemor to retumn a Bill or reserve it for the President is not conceivable.

THf, BIE 7 g5 eI foran i wiufeg gr1 I @1 fadae araw v a1 yufa & forg
3RFAT B B IATE ST P17 B |
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This view, however, does not consider a situation when a coalition government of two
parties, A and B, gets a Bill passed.

Tg TRHIT I UM R IR 6T a1 o1d &l Tl A 3R B $I TSEUH IRBR DIs [A9TD
IR BT 5

When the Bill goes for assent, there is a political change and party B forms a coalition
government with party C, and party B agrees not to press the Bill.

o faghaes wWipfd & fo ST §, I Woiifae TRad- g1l § 3R &d B, d C & 1Y o
T & 3R faddd $I 3 9 Jg™ IR TgHd sl ol
The new Ministry will naturally advise the Governor to send back the Bill to the legislature.

T3 AfRuRYe WiHIfde U 3 Isuurd & fAdas aruyg HeH &1 It S

Similar scenarios have been mentioned by B.N. Rau, constitutional advisor, in his note to the
Constituent Assembly. ' _ _

TS & aRexal &1 Iig YauTd TagHR §.EH. a7 Ifqe™ TuT $1 o= Aie & 5 o)
These make it clear that there is no need to assume that there is implied discretion in Article
200.

3 WY HA & [P Article 200 H FAfed fad®s AH &) IS Smawgear T8l ¢

On Aid and chvice in Article 200
3¢ 200 W TN 3R JATE IR

Another situation mentioned in the opinion of the Court for assuming that there is implied
discretion for the Governor in Article 200 for protecting and defending the Constitution is that
“if there is no discretion, then even if advice is tendered contrary to the written text of the
Constitution, the Governor will be bound by such advice”.

HIC B I H 3G 200 T ISIUTA & e FiRd fads 7= &1 Uw 3R SR I8 Sdmn 11 §
f% “afe fad® 7 71, 4 Sfou™ & fafad ue & famid gare fiu oM WR ot Isaura 39 9are 9
e gl |

Three questions arise here. First, given that the members of the Council of Ministers take
oath to owe allegiance to the Constitution, why will they tender such an advice?
uﬁeﬂﬁw%ﬁ% Uga, oid HiAURYE & Yo WAy & ufa g1 & Ioy dd €, o 3 T
g I 417

Second, if such an unconstitutional advice is tendered to the Govemor, is she/he impeded
from sending a report to the Union under Article 356, for which there is no need for the aid
and advice of the Council of Ministers?

O, afe WXt SredenfIe Terg TsuuTd Bl < STl 8, < T ISauTe SedG 356 & dgd B%
oI RO YoM I AP o71d &, Foraes for wiufkue o Igran 3R ol & axadhdT T8 872
Third, does the President have any discretionary power, if such advice is tendered by the
Union cabinet?

gﬂﬂﬂ, i Ut FaTg durg HiEHSd gRI & SIY, ot T IPUfd & UM Bis discretionary power
?

The Sarkaria Commission report stated that the discretion is available only under the
second proviso to Article 200 and that it is quite narrow.

START &1 RO = FgT U7 [ [GaPp1eR dad srgese 200 & gax yau™ o
U § 3R I 9gd i gl
The present advisory, on the other hand, has widened the scope of gubernatorial discretion
and made it non-justiciable.
A g = ST fAURId IsauTd & fIdBIUBR & SRR HI Terl § R T8 =a1ie weftem
¥ 9T8Y (non-justiciable) T faaT 31
If the power of assent, withholding and sending messages fall in the realm of discretion and
are not subject to judicial review, the consequence will be a form of gubernatorial
governance in the States.
Ife; Wiepld, srRdipfa 3R W= Yo &t wfd fade & ofarfa ot § Sik =nfes Teften & sref=
Tel % dl geT oy Irsal |/ gubernatorial governance & =0 4 g

The Court has adumbrated that the Governor is not an employee of the Union (Hargovind
Pant vs Raghukul Tilak, 1979 AIR 1109).
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HI¢ 3 Tavd fran g fob IoguTd S 1 HHART Tl § (Hargovind Pant d-ITH Raghukul Tilak,
1979 AIR 1109).

However, none of the modes of appointment of Govemors recommended by the Sarkaria,
Venkatachaliah and Punchhi Commissions have been seriously considered.

Tl TRPTNAT, dheaaar 3R Ut SN GRT YT TU ISTUTa BT Fgfad & il IR
TR @ faar T8t faan ma g1

Sorabjee’s Observation

ARTaeh @ fewoft

Soli Sorabjee, in 1985, made a sharply critical observation that an unhealthy practice has
grown from offering the post of Govemnor as a consolation prize for ‘burnt-out’ politicians or as
a stepping stone for those still burning with political ambition.

el ARTael, 1985 B, I8 it fwoft a% 9 € fab IsauTa 1 U ‘burnt-out’ ISTHATSH &
o Tica 1 REBR a1 Tt Aarstt & forg it a7 m 31

Given this backdrop, there is a likelihood of friction when the Union and the States are ruled
by different political parties.

39 Y I, 919 &g SR 3o fafiid gal gRT =M &1, df a1d &1 GG X 5 |

It is to be noted that those who are now critical of the role of the Govemors, had earlier
ignored well-meaning recommendations on their appointment by the three Centre-State
commissions.

&I 37 I § fob SiY 3117 IsguTall 1 YfHehT Y STl R 3R ©, I8l Ugel ol Smani
gfaa deth srat RN &I ToR3iar fdar ol

Having judicially determined time lines for deciding on Bills passed by the legislature arose
when States approached the Court citing long delays at the level of Governors.

faeTRyeT gRT uIikd fadde! W Fulg & fow <aifre wwg-ar RyiRa w7 &t siraxdedr da
31T Sfe o4 3 IguTedl R el faeis o1 Rieprad HRd gU 3rared 313 foar

Citing instances of delay in cases reserved for the President, former Karnataka Chief Minister
Ramakrishna Hegde said: “The President had yet to give assent to 74 Bills, of which 2 had
been pending for 7 years, 3 for 6 years, 2 for 5 years, 7 for 3 years, and 58 for the past one
year...” (Mainstream, June 8, 1991).

Ut & fog SRfad A J facid &7 gara od g HAcd &b gd HEAHAT IHF g1
g1 UT: U & U 74 faskaes dfod 9, fod 2-7 o, 3-6 9, 2-5 9, 7-3 9, 37 581
g § dfed 3.7 (8 ST 1991).

The three commissions had also recommended timelines.

T ST A ot timelines &1 RwIR=T &1 ot

In a polity where smooth working relations must be ensured between the Union and the
States, why not think of a consensus and amend Article 200 introducing time lines?

Tt ST | el g 3R Il & S YIRS Yae AT &, < 1 - consensus FHI
TG 200 T FHY-HHAT S g HRNeH foar e

The ruling party of yesteryears is in the opposition today and vice-versa.

SN GO B I H AT 98 311 fauel § 7 3R I8 e off 9dar gl

The advisory opinion of the learned judges has uptumed the position in the judgment of the
Tamil Nadu case.

fagm ==t o1 g5 gare affranrg arma & Fofa 3t R &1 3ae < 8l

Even though the judgment does not merge in the opinion, the latter has substantial
persuasive value.

i fufa 59 Tame A faag =t gran, R +ft 39 Taie &1 de@quf persuasive value 31

Will the future be happier if the non-justiciable discretion without specific timelines is
available for the exercise of gubematorial functions under Article 2007

R YIS 98k BT TG 3Fwdg 200 & Tad YU & (AU non-justiciable discretion foHT
specific timelines & IUA 38?2
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‘ International Relations

‘ 25/11/2025 ‘

Missing ‘Ubuntwr

The US. boycott of the G-20 summit in

Johannesburg was impolitic
T he G-20 leaders’ summit in Johannes-

burg, the first ever held in an African

country, was unique in many positive,
and some not-so-positive ways. The summit has
an added voice as the African Union was made a
member during India’s G20 Presidency in 2023.
As a result, the deliberations and the declaration
seemed imbued by the spirit of the “Global
South”, as they listed the multiple challenges the
world faces including conflicts, deepening in-
equality and increasing economic uncertainty. In
particular, the nations gathered called for a “just,
comprehensive, and lasting peace” in “Sudan,
the Democratic Republic of Congo, the Occupied
Palestinian Territory [and] Ukraine”, invoking
the UN charter. Prime Minister Narendra Modi
spoke at all three sessions of the G-20, suggesting
six initiatives that India could lead in order to ad-
dress some of those issues, particularly on the
need to “reconsider” the parameters of global de-
velopment. These initiatives included a Tradi-
tional Knowledge Repository, a G20-Africa Skills
Multiplier Initiative (where India proposed to
train a million people across Africa), a Global
Healthcare Response Team, an Initiative on
Countering the Drug-Terror Nexus, an Open Sa-
tellite Data Partnership” to share agriculture,
fishing and disaster-related information, and a
“G20 Critical Minerals Circularity initiative”. The
government asserted that it had a role in drafting
the declaration, but would have been disappoint-
ed by the brief condemnation of terrorism when
compared to the 2023 New Delhi declaration, gi-
ven the Delhi blast and the Pahalgam attack.

The leaders present spoke volubly about the
need for bolstering the G-20’s role in managing
global challenges, but were silent on the absence
of the most important dignitary — U.S. President
Donald Trump did not just skip the Summit, but
the U.S. government also boycotted it, sending
only a diplomat as an observer. This is the first
time that the U.S., that has cited tensions with
South Africa over “alleged discrimination”
against “White minority farmers”, has walked
away from the summit of the biggest economies.
Aside from the irony of a “boycott” against South
Africa, which suffered apartheid under the Afri-
kaner-led regime, the U.S.’s decision also raises
questions over its commitment to the G-20 even
as it takes over its presidency for 2026. The ab-
sence of the leader of the largest economy and
the lack of universal criticism of the decision run
counter to the hope and hype of the G-20 finally
representing a more democratic world order ov-
er the last few years. The spirit of ‘Ubuntu’ or “I
am because we are”, referred to in this year’s de-
claration, must be heeded by the very powers
that would seek to side-line the grouping today.

Countering the Drug-Terror Nexus, an Open Satellite Data Partnership to share

Missing ‘Ubuntu’

) The U.S. boycott of the G-20 summit in
Johannesburg was impolitic

STl # oit-20 R I/ed & 3ARke! SRR &1
fAofa sife@eyuf o1

G-20 Leaders’ Summit in Johannesburg

et # G-20 Adr3il &1 Rray g@\daq

. The G-20 leaders’ summit in Johannesburg, the
first ever held in an African country, was unique in many
positive, and some not-so-positive ways.

SeT=aal § G-20 Adrsft &7 R I, S fhwt it
A T TSI B AT UG AT, Hs IBRIAD 3R F& HH
FHRTHD Rl J A @71
) The summit has an added voice as the African
Union was made a member during India’s G20 Presidency
2023.

U RRR e # U Ag@yut SHarst 4ferg W I8t Fifes
APIP! T BT YR Bt G20 ALAEIT 2023 F GRH Ta
ST =T
. As a result, the deliberations and the declaration
seemed imbued by the spirit of the Global South, as they
listed the multiple challenges the world faces including
conflicts, deepening inequality and increasing economic
uncertainty.

9% URUTHRGY, It 3R TIYUT Global South &1 HIGAT

[Ufﬁ@ﬁ FfP 3= 3y & I U B3 AT —

W Y, Fedt SAMT 3R gt e sifAfdadr — & e
|

. In particular, the nations gathered called for a “just,
comprehensive, and lasting peace” in Sudan, the
Democratic Republic of Congo, the Occupied Palestinian
Territory, and Ukraine, invoking the UN Charter.

IRy ¥u ¥, <=0 4 g8 frufsre sifw @i,
Siftrgpra fpferedi=it &, sﬁvq@»——rﬁ“m IS 3R
RITR whifa” o1 3rdiet P, 3R UN Charter &7 gaTel faa|

. Prime Minister Narendra Modi spoke at all three
sessions of the G-20, suggesting six initiatives that India
could lead to address some of those issues, particularly the
need to “reconsider” the parameters of global development.

umﬁ#%%e-zo%aﬁaﬂﬂﬂﬁﬁméﬁ G4
fea, %WW@%WW%WW
?ﬁ faRIveR afyjes b & AFDI B QAR B

ar»"r TGl W |

These initiatives included a Traditional Knowledge
Reposﬂory, a G20-Africa Skills Multiplier Initiative (where
India proposed to train one million people across Africa), a
Global Healthcare Response Team, an Initiative on
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agriculture, fishing and disaster-related information, and a G-20 Critical Minerals Circularity
Initiative.

sqqg?ﬁfﬁraditional Knowledge Repository, G20-Africa Skills Multiplier Initiative (Glﬁ
YR 7 3BIHT H one million AT &I WA B & WIHQET) Global Healthcare
Response Team, Drug-Terror Nexus T HHTAT hR &1 Ugd, ?ﬁf HY- GHWW%P[&?HT
?ITEITW > ﬁm Open Satellite Data Partnership, 3R G-20 Critical Minerals Circularity
Initiative AT 1

The government asserted that it had a role in drafting the declaration, but would have been
disappointed by the brief condemnation of terrorism compared to the 2023 New Delhi
declaration, given the Delhi blast and the Pahalgam attack.
Wﬁmiﬁﬁm%aﬁwwéuﬁéﬁwﬁ@m%ﬁ Afdr 2023 713 faeett Tiwom ot
T H SHTdwaTg $ TEd a1 31 d@d §U a8 MR gs i, faRivas feedt sare ok
JgerTH gHA & da A

The leaders present spoke volubly about the need for bolstering the G-20’s role in managing
global challenges, but were silent on the absence of the most important dignitary — U.S.
President Donald Trump, who not only skipped the Summit but the U.S. government
boycotted it, sending onI% a diplomat as an observer.

IURRY areit I Ay T & FIue B G-20 38 ffiT ) Hoigd R B SIRIH W SR
o, b Y Heayul UM Safd — rARE TPURT SiTes T — @ SFRURRIRI W U
g, SgiA 9 Sad e &1 Blgl, dfch AR TROR A IFHR Ixd gL Hhad Th
RISHRI® Pl GHided & =0 H Hall|

This is the first time that the U.S., citing tensions with South Africa over “alleged
discrimination” against “White minority farmers”, has walked away from the summit of the
biggest economies.

I8 Ugdl IR % Tq SRS A “White minority farmers” & faams “alleged discrimination” Cal
ﬁmaﬂ?aw 3{THIehT ¥ GG &1 galell Gd gU g-al ! Uad do Srfcqawriisit & 39 RraR awiaH

AT B

Aside from the irony of a “boycott” against South Africa, which suffered apartheid under the
Afrikaner-led regime, the U.S.’s decision also raises questions over its commitment to the G-
20 even as it takes over its 2026 presidency.

SI&UT SAtT oI <1 & RIaTD “IiSHR” St [ASe1 & srefmar, foRm SpIdTR IRH & dgd
apartheid 211, 3T &1 T8 (UM ITD 2026 B rea&dT UgUT HI- & STAsG G-20 & Ul
I UfdaGdl IR FaTd I8 6 |

The absence of the leader of the largest economy and the lack of universal criticism of the
decision run counter to the hope and hype of the G-20 finally representing a more democratic
world order in recent years.

Y TS faagwRIT & A B SRR IR 37 Fvfg &t Qi sieiaT &1 3414, 81d &
uf H G-20 gRT 31fb AbdiAe 9y rariT &1 ufafRfiia B Bt 3 3R e & f[audid 81

The spirit of ‘Ubuntu’ or “l am because we are”, referred to in this year’s declaration, must be
heeded by the very powers that would seek to side-line the grouping today.

ERS qu ot gyoT H ?i'c{f\ﬂ-fﬁ ‘Ubuntu’ TT “I am because we are” &1 HIGHT B 3T SI9Hg A
BIRIT TR & Tl Afekdl gRT iHRaT 9 feran s =g el
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Widely quoted WHO norm of 1 doctor per 1,000 people is not official

The benchmark was repeatedly used by the government to compare doctor availability in India over the last decade

DATA POINT

Devyanshi Bihani

he Indian government of-
T ten cites the World Health

Organization (WHO)’s
“benchmark” of one doctor for ev-
ery 1,000 people. However, this is
not a standard officially prescribed
by the WHO.

Parliament Question and Answ-
er records show that until at least
2010, the government maintained
that the WHO had not prescribed
any specific standard for the doc-
tor-population ratio. But answers
from 2015 and as recently as 2024
show otherwise. Replies in both
these years cite the 1:1,000 ratio.

In both replies, the government
used this benchmark to compare
doctor availability in India. Since
relying solely on registered allo-
pathic doctors pushed the doctor-
population ratio above the 1:1,000
benchmark, the government opt-
ed to include AYUSH practitioners.
as well, lowering the final ratio.
Notably, while calculating the ratio
for allopathic doctors, the govern-
ment used only 80% of them, as
only this proportion can be consi-
dered “available”. However, when
it came to AYUSH doctors, they did
not apply the availability factor.

Chart 1 shows these doctor-
population ratio calculations
sourced from various Lok Sabha
and Rajya Sabha replies.

Setting these discrepancies
aside, the ratio itself is questiona-
ble. The WHO, in a written res-
ponse to The Hindu, clarified that
it “does not provide recommenda-
tions for health worker population
ratios at country level”. The agen-
cy does not make such recommen-
dations because ratios should be
determined based on a country’s
health labour market dynamics
and individual needs, it said.

Many experts have confirmed
this. “There has never been any
norm by the WHO for the doctor-
population ratio,” said public
health expert Dr. Chandrakant La-

hariya, a former staff member of
the WHO. The number, he ex-
plained, was initially referenced as
a WHO-recommended norm in
some academic papers without at-
tribution to any source within the
WHO. Subsequently, it was cross-
cited without verification and used
by Parliament in its responses too.

Dr. Kiran Kumbhar, a public
health expert and a historian of
medicine and healthcare in India,
said that there is “absolutely no in-
dication anywhere in the WHO’s
documents about this recommen-
dation”. According to Dr. Kumb-
har’s article in The India Forum,
the earliest official reference to the
1:1,000 figure appears in the Medi-
cal Council of India’s “Vision 2015
report, released in 2011. The docu-
ment stated, based on expert con-
sultations, that the targeted doctor
population ratio would be 1:1,000
and projected that India could
reach this by 2031.

While the WHO did not refer to
the 1:1,000 ratio in its response,
the global body stated that there
are some global benchmarks used
to monitor global health worker
needs, such as the Sustainable De-
velopment Goals (SDG) composite
index threshold, which is the most
recent one. “It consists of the esti-
mated number of skilled health
workers needed to reach the mini-
mum proportion of achievement
of high coverage, defined as 80%
or above for 12 selected health in-
dicators linked to the SDGs,” the
WHO explained. The latest figure
for that benchmark is 4.45 doc-
tors, nurses, and midwives per
1,000 population, it said.

Health systems researcher Sidd-
hesh Zadey, co-founder of the As-
sociation for Socially Applicable
Research India, explained the ori-
gins of this composite figure.
“First, in 2006, they said the mini-
mum number should be 2.25 per
1,000 and then revised it to 4.45 la-
ter,” he said. Mr. Zadey explained
that many misrepresented the
composite figure, assuming that
within it, a specific portion would
be doctors and the rest nurses and

midwives. “However, the WHO
was clear that the combined group
had to be 2.25; they never stated
that within that, there is a specific
distribution,” he said.

Mr. Zadey argued that separate
figures for doctors are often cited
to justify the need for more medi-
cal colleges. “In the last 10 years,
we have seen that this number has
become political. It is being wea-
ponised by the AYUSH side of
health workforce, which is pitch-
ing that the target can be reached
if they are included,” he said.

Dr. Lahariya argued that while
composite figures are useful in as-
sessing the overall performance,
these have limited relevance be-
cause there is inequitable distribu-
tion. “Within a country, there can
be States that have achieved vary-
ing ratios per thousand popula-
tion,” he said.

The WHO response stated that
the latest estimates for the compo-
site and individual figures can be
accessed from the National Health
Workforce Accounts Data Portal.
Chart 2 plots the estimated num-
ber of doctors per 1,000 popula-
tion and Chart 3 plots the estimat-
ed number of doctors, nurses and
midwives per 1,000 population
(the composite figure) using the
latest data for countries where
they are available.

With 0.7 doctors per 1,000 peo-
ple, India ranked 118 out of 181
countries in Chart 2. With a com-
posite figure of 3.06 per 1,000 peo-
ple - behind the 4.45 mark cited
by the WHO — India ranked 122 of
the 181 countries in Chart 3.

Dr. Kumbhar argued that India
has always had a sufficient number
of doctors; very few public health
experts had ever claimed there
was a paucity. It is only recently, af-
ter the 1:1,000 ratio came into the
picture, that questions are being
raised.

The real crisis is not the average
number, Mr. Zadey said. “We
know that we have a huge rural-ur-
ban disparity. In rural areas, we
are nowhere close to the ideal
composite threshold.”

WHO &

setthe
norm?

The data was sourced
from the National
Health Workforce
Accounts Data Portal
and Lok Sabha and
Rajya Sabha replies

Chart 1: Population served by each doctor as cited in Parliament replies
acrossyears Considering only allopathic dectors
M Including AYUSH dectors
ooo_ )
2010 2015 2024

Chart 2: The estimated number of doctors per 1,000 population. Each circle
correspends to a country. Only countries with such data were considered

South Africa: 0.7

Brazil: 2.3

% \
N = US:36
A ., With 0.7 doctars per 1,000 people,
India ranked 118 out of 181 countries
—— Ethiopia:0.1
0 1 2 3 4 5 6 7 ) 9

Chart 3: The estimated number of doctors, nurses and midwives per 1,000
population (the composite figure)

With a composite figure of 3.06 per 1,000 people — behind the 4.45
mark cited by the WHO — india ranked 122 of the 181 countries
A

South Africa: 7.1
|
\
[ ]

Ethiopia: 1.3

Brazil: 7.8 us:17
Global benchmark: 4.45
— T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Widely quoted WHO norm of 1 doctor per 1,000 people is not official
WIRI: IGYd WHO T 1 Sidex Ul 1,000 SHEBIT &1 A ATfUBTNG T8l 8

o The Indian government often cites the World Health Organization (WHO)'s “benchmark”
of one doctor for every 1,000 people.
YR WRHR AR WHO & “benchmark’ 1 Sidex Ufd 1,000 ST &1 aTel gl g |

e However, this is not a standard officially prescribed by the WHO.
T, T8 WHO IRT STTIa e w4 & frufa ars gt 2|

e Parliament Question and Answer records show that until at least 2010, the government
maintained that the WHO had not prescribed any specific standard for the doctor-
population ratio.
TG & TR Rapie faaTd § {6 1 ¥ H1 2010 T IWHR dHea 2 f WHO = Sldez-
SRS SUTd & forg @t AT frerifea g fean 1

e Butanswers from 2015 and as recently as 2024 show otherwise.
QAfBT 2015 3R 2024 F TAE S faudid fe@m g

e Replies in both these years cite the 1:1,000 ratio.

7 & T 3 ST 1:1,000 ST T IeaG B T
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In both replies, the government used this benchmark to compare doctor availability in India.
gifaa@ﬁwr\fﬁ R T SldeR| B Ul Bi e & 1T 38 benchmark &1 IUTI
I
Since relying solely on registered allopathic doctors pushed the doctor—population ratio
above the 1:1,000 benchmark, the government opted to include AYUSH practitioners as
well, lowering the final ratio.
Fifs Had Allopathic doctors ! RMMHA HRA W U 1:1,000 F SR AT T, TWHR A
AYUSH practitioners @ 4 =mfira fosan, form sifam srura &4 g1 |
Notably, while calculating the ratio for allopathic doctors, the government used only 80% of
them as “available”.
121G %51 IRy a1 % f& allopathic doctors av_ﬁ'fq WHR = Had 80% &I “available” AFII
However, for AYUSH doctors, they did not apply the availability factor.
ofdT AYUSH doctors & foTT availability factor @] &1 a1 T
Chart 1 shows these doctor—population ratio calculations sourced from various Lok Sabha
and Rajya Sabha replies.
gn'c‘ 1 3 doctor—population 3{UTd TOMTSH B AIHTHT 3R ISTIHT & fafva ITRI F fezarar
I
Setting these discrepancies aside, the ratio itself is questionable.
3 famfodl 9 W, I8 SUTd W ity 3 |
The WHO, in a written response to The Hindu, clarified that it “does not provide
recommendations for health worker population ratios at country level.”
WHO A The Hindu ®! faifdd STare & W a1 fd 98 1-%R W health worker population
ratios P BIg T4 A8l Gl
The agency said ratios should be determined based on a country’s health labour market
dynamics and individual needs.
Qﬁ?ﬁ a Wﬁ? S{UTd &t ¢ & health labour market dynamics 3R individual needs &
YR R My gH =rfigul

Many experts have confirmed this.

P, [ARuRT A 39! gfY B 3

“There has never been any norm by the WHO for the doctor—population ratio,” said public
health expert Dr. Chandrakant Lahariya, a former WHO staff member.

ST, Tgdid AgRAT = el fh WHO gRI Slaex—oI—ue ST & fort w1t ®ig aFe =gl
RG]

The number was initially cited in some academic papers without attribution, and later cross-
cited repeatedly without verification.

Tg e URY O 3 Myt § fAr Ad & Igyd g3 3R a1¢ § f3A1 I & SR-aR SugnT
CIRIEY

It was then used by Parliament in its responses too.

D J16 3 WG & Il & o IuanT faan |

Dr. Kiran Kumbhar, a public health expert and historian of medicine, said there is
“absolutely no indication” in any WHO document about such a recommendation.

31. f=ur = %l ff WHO & foreit 1t oo T 59 TR &1 SR &1 “faepd dig
ﬂ%ﬁrﬂ'@"rgl

According to Dr. Kumbhar’s article in The India Forum, the earliest official reference to the
1:1,000 figure appears in the Medical Council of India (MCI)’s ‘Vision 2015’ report released
in 2011.

ST, FHR & TR, 1:1,000 HT UgaT SHABING TgH Medical Council of India (MCI) &
‘Vision 2015’ (2011) A gl

The document stated, based on expert consultations, that the targeted doctor—population ratio
would be 1:1,000, and projected that India could reach this by 2031.

SXATaS A faRiws &t IRt Ufshan & SR WR H8T fs Aférd SuTd 1:1,000 81T 3R 3HA
T b URA 2031 TF 9 U R GHhal 5|

Global Benchmarks and WHO Clarifications

AP 3R WHO &
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While the WHO did not refer to the 1:1,000 ratio in its response, the global body stated that
there are some global benchmarks used to monitor global health worker needs, such as the
Sustainable Development Goals (SDG) composite index threshold, which is the most
recent one.

gTailtes WHO 3 3107 STaTa # 1:1,000 SIUTd 1 I gl fahan, A 397 Fet fs Ay
WY HiG B} ageHdl 4191 & N $© 3% A €, S SDG composite index
threshold, 511 §Td &1 AH® g

“It consists of the estimated number of skilled health workers needed to reach the minimum
proportion of high coverage, defined as 80% or above for 12 selected health indicators
linked to the SDGs,” the WHO explained.

WHO = 1 fih I8 12 FafId WA Hhadi 1 80% T IHH AP Havel U] a4 &
forT 3iaxge skilled health workers @1 SIHIAT T&AT W SMURA B |

The latest figure for that benchmark is 4.45 doctors, nurses, and midwives per 1,000
population, it said.

U AM® S TA-aH HHS] 4.45 Sidex, 4 3R firsarsw ufa 1,000 sw@n ¢

Health systems researcher Siddhesh Zadey, co-founder of ASAR India, explained the origins
of this composite figure.

TR YUTTet efcbd! ISR SIad = 9 composite 3 P IR JHSS |

“First, in 2006, they said the minimum number should be 2.25 per 1,000, and then revised it
to 4.45 later,” he said.

35 HET b Ugdl 2006 F aH WA 2.25 Ul 1,000 F1 T5 2, for a1¢ H 4.45 fovar wm|
Mr. Zadey explained that many misrepresented the composite figure, assuming that within it,
a specific portion would be doctors and the rest nurses and midwives.

3Igi- Bl fb B3 AN A §F composite 3fids B TTad deid I UK T, AFd gU i gad
SideR! o1 T FEd g e g

“However, the WHO was clear that the combined group had to be 2.25, they never stated any
internal distribution,” he said.

Igi- Wy far i WHO 7 radt e g 2.25 SR T, 3% HiaR Pis [GaRT el S Tl

Mr. Zadey argued that separate figures for doctors are often cited to justify the need for more
medical colleges.

I8 Hel b Sidex! o AT ST b g SRR HTYH medical colleges T HTTIHAT IFAd
38 & foru IuaT fpu ord 7

“In the last 10 years, this number has become political... weaponised by the AYUSH side to
claim targets can be met if they are included,” he said.

35 Fel [ Uz 10 T & T8 TET ISHITad 81 TR 5. R AYUSH &3 39 o0 Inid g
& g T gRIIR Y qRe SUINT R 8T 8|

Dr. Lahariya argued that while composite figures are useful in assessing performance, they
have limited relevance due to unequal distribution.

ST, A8IA1 A Fe1 foh composite 3ids IR §, At SHM fIaR0r & HRUT 3! W
SUAIfrar 3|

“Within a country, different States can have varying ratios,” he said.

351 HET b U <=1 & iR ot fafiat Il & Srqurd SraT-o1a 8 Idhdi |

The WHO response stated that the latest estimates for the composite and individual figures
can be accessed from the National Health Workforce Accounts Data Portal.

WHO & STard | &el 11 for JdiHaH composite d individual &m National Health
Workforce Accounts Data Portal UX 3UcIs/ %'I

Chart 2 plots the estimated number of doctors per 1,000 population, and Chart 3 plots
estimated doctors, nurses, and midwives per 1,000 population.

T1¢ 2 U 1,000 TERHBT W STaex] &1 WA [G@T 8, 3R 1 3 Ui 1,000 THHST TR
STaer-RI-frgars® (composite 3fiweT) fe@m@ g1

With 0.7 doctors per 1,000 people, India ranked 118 out of 181 countries in Chart 2.
Ufdl 1,000 TR 0.7 STaex & WY, YRA 91¢ 2 § 181 T & 11847 &7

With a composite figure of 3.06 per 1,000 people, behind the 4.45 benchmark, India ranked
122 out of 181 in Chart 3.
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Composite 3THST 3.06 Uf 1,000 (U 4.45 T HH) B TR YR 9I¢ 3 # 181 A | 12247

el
Dr. Kumbhar argued that India has always had a sufficient number of doctors, and few
experts ever claimed a shortage.

%?mﬁw%wﬁmﬁmmmw%ﬁwwm%w
|

It is only after the 1:1,000 ratio came into discourse that shortages began being discussed.
1:1,000 3UTd a1 § 3H & §1G & HH! i a1d L= g3
The real crisis is not the average number, Mr. Zadey said.

e A wgl fb ardfde Jaobe I e g

“We know there is a huge rural-urban disparity. In rural areas, we are nowhere close to the
ideal composite threshold.”

E@ﬁ?%m-mﬂma@ﬁ% 3R oreftor &3 A 89 3iexf composite TR I
Sgd QX %l
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Labour and honour

Smooth execution of the Labour Codes
is linked to tripartite consultations

T he Centre’s announcement to implement

the four Labour Codes — they concern
wages, industrial relations, social securi-
ty and occupational safety, health and working
conditions — has been heralded by the business
and investment community as the biggest reform
in a long time. Passed by Parliament between
2019 and 2020, the implementation of these
Codes was delayed for multiple reasons. The
Codes replace 29 laws that regulated employer-
employee relations, and significantly reduce the
compliance requirements for a company every
year. The Centre has maintained that it will hand-
hold the States to draft and adopt the Rules in ac-
cordance with the Codes — most States and Un-
ion Territories have published the draft Rules for
the Codes. Free market advocates have always
considered India’s labour laws to be a hindrance
to its growth potential. Under the Codes, worker-
employer relations, social security mechanism
and wage and aspects of emoluments will wit-
ness huge changes. India needs to generate em-
ployment for its growing youth population as it is
estimated that 12 million people attain working
age every year. This is a trend that will hold for
several years. The Economic Survey of 2023-24
noted that there needs to be an average of nearly
78.5 lakh jobs created annually until 2030 in the
non-farm sector to engage the rising workforce.
Despite the long delay in the implementation
of the Codes, the concerns raised by labour un-
ions have not been addressed in full. Labour re-
presentatives allege that the government ignored
the pro-worker recommendations of the Second
National Commission on Labour, (submitted in
2002) and, instead, accommodated all “pro em-
ployer” recommendations and made them a part
of the Codes. Those issues are now redundant,
but the nature of work is undergoing rapid trans-
formation. Considering the uncertainties due to
wars, trade disruptions and climatic challenges,
enhancing both agriculture and industrial pro-
ductivity is necessary and ensuring a healthy
worker-employer relationship is key to this. With
gig and platform works and artificial intelligence
disrupting conservative definitions of work, wage
and social security, the Government should take
the steps needed to reform the labour sector
wisely. The Indian Labour Conference (ILC),
which has met 46 times between 1940 and 2015,
has not been convened since then. Prime Minis-
ter Narendra Modi had promised that labour laws
would be changed only after wider tripartite con-
sultations. So, it becomes imperative that the Go-
- vernment conducts the 47th session of the ILC on
the Labour Codes to ensure their smooth imple-
mentation. In the process, States should also be
consulted along with employers and employees.

population as it is estimated that 12 million people attain working age every year.

YR B T TGt aT SMETE! & oy ASHIR IO B 1 HTGAH T § i 3AM ¢ b &R
a&‘12ﬁﬁ-m=rr—hﬂamﬂ3ﬂasﬂgﬁu%&fraﬂﬁ%|

Labour and honour
99 3R I

e Smooth execution of the Labour Codes is linked to tripartite
consultations

mg%wﬁ%wmmﬁwﬁu&ﬂumﬁﬁw
gam

Implementation of Labour Codes
BT Bl

e The Centre’s announcement to implement the four Labour
Codes — they concern wages, industrial relations, social
security and occupational safety, health and working
conditions — has been heralded by the business and
investment community as the biggest reform in a long time.

$% GRI IR TR HIgd — Sl wages, industrial relations,
social security 3R occupational safety, health and
working conditions ¥ Tsiferd g—@l FI'I'{LW ARl
IR 3R 3 TR gRT @8 JHY H Yad 3T YR AT 74T
gl

¢ Passed by Parliament between 2019 and 2020, the

implementation of these Codes was delayed for multiple
reasons.

2019 3R 2020 & §i9 TG GRT TR T T 37 DIgy H1
P B HRUN I fadfed gaf|

e The Codes replace 29 laws that regulated employer-
employee relations, and significantly reduce the compliance
requirements for a company every year.

3 DHIGY 29 BT DI IR T § o Faiadr-sHar
et &1 fafafid #vd 3, IR & a¥ Sl BT SruTeH
IR Bl BIH €8 b BH BIA T

e The Centre has maintained that it will handhold the States to
draft and adopt the Rules in accordance with the Codes —
most States and Union Territories have published the draft
Rules for the Codes.

&% A HT1 ¢ [ I8 IS4l B! HIgY & & draft rules T
IR ST B Hag BT — ST I SR e w3
draft Rules TR #R AU B

o Free market advocates have always considered India’s
labour laws to be a hindrance to its growth potential.

! ATdhe THY® THM T YR & AR S DI STD! [aH™
& H S1YT A 3@ 5 |

¢ Under the Codes, worker-employer relations, social security
mechanism and wage and aspects of emoluments will witness
huge changes.

DIeq & ded YHe-Faiadr dey, JrTore JRET o, daq 3R
m&%%%@sﬁﬁa@qﬁaﬁqam

¢ India needs to generate employment for its growing youth
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This is a trend that will hold for several years.
g Ugitl 3 dTet B3 auf dep TR} g7

The Economic Survey 2023-24 noted that there needs to be an average of nearly 78.5 lakh
jObS annually until 2030 in the non-farm sector to engage the rising workforce.

s Tderur 2023-24 3 I [H1 o Tt HRITA B THARANT TR & T R-FW & &
2030 T Ufd I THTHAT 78.5 ARG Il bl STTH T ghfl|

Despite the long delay in the implementation of the Codes, the concems raised by labour
unions have not been addressed in full.

DI & BRI § A fadd & dacle, YHE AT GRT 33Ts TS arstt &I I arg daifdd
g1 foran T 5|

Labour representatives allege that the government ignored the pro-worker recommendations

of the Second National Commission on Labour (2002) and instead accommodated all “pro-

employer” recommendations and made them part of the Codes.

i1 UfAfAfraT &1 3RIY § o TWHR 3 Abs AN FHIRA 3T AR (2002) FT 4 7F-geftg
RImTRen @t sFc! @ ok Tt “Faiadr-ueior Rl & srew & it &= ol

Those issues are now redundant, but the nature of work is undergoing rapid transformation.

J e, 39 RIS 81 I &, Al B o1 WY doil § 96 8T 8

Considering the uncertainties due to wars, trade disruptions and climatic challenges,
enhancing both agriculture and industrial productivity is necessary and ensuring a healthy
worker-employer reIat|onsh|p is key to this.

g, IR SHqYH! [ 3ad SfFfdaTst & TEd U, FY SR shefie
SATEHAT DI TG 31|o|<qcb % 3R W Y- Faear Hae AT AT SUST 7@ Id 6|

With gig and platform work and artificial intelligence disrupting conservative definitions of
work, wage and social security, the Govermment should take the steps needed to reform the
labour sector wisely.

T 3k Wewrd ad qut snfEfpima Sefem™ grT o, 3d7 SR I TRem o
URUR® RUTIST 1 sea & Y, TWHR B 47 &5 § FHFERIYY JuUR H =1y

The Indian Labour Conference (ILC), which has met 46 times between 1940 and 2015,
has not been convened since then.

@%ﬁmm(mq oot 93d 1940 [ 2015 F 19 46 TR §3, 99 Y 3 P el

Prime Minister Narendra Modi had promised that labour laws would be changed only after
wider tripartite consultations.

TYTFEA g W A a1 fasan o1 {6 R ST A 9eaa bad s Hruefa wrasf
(tripartite consultations) & g Bl ﬁﬂl Gﬂﬂ'ﬁl

So, it becomes imperative that the Government conducts the 47th session of the ILC on the
Labour Codes to ensure their smooth implementation.

UMY, AR DISH & YAIE HRAGIH P o1 TRBR GRT ILC BT 47d1 T SO HAT
TS B oIl 5 |
In the process, States should also be consulted along with employers and employees.

g ufgear |, FAaiaarsit 3R HHaRal & gr-ary Ieat @ f el fsar s gl
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NBFC AUM to grow at 19%,
cross 350 lakh crore

next fiscal: Crisil Ratings
GS Il: Economy: Banking }

The Hindu Bureau
MUMBAI

The assets under manage-
ment (AUM) of non-bank-
ing financial companies
(NBFCs) would grow at 18-
19% this fiscal and the next,
driven by whetted con-
sumption demand, and
cross the ¥50 lakh crore
mark by March 2027, ac-
cording to Crisil Ratings.
Krishnan  Sitaraman,
Chief Ratings Officer, Crisil
Ratings said, “Vehicle fi-
nance and home loans will
see steady growth amid in-
tensifying  competition.
However, exercising due
caution on heightened cus-
tomer leverage, NBFCs will

In home loans.
growth is estimated
at 12-13% over the
two fiscals, down
from 14% last fiscal

adopt risk-calibrated
growth especially in the
micro, medium and small
enterprises (MSME) and
unsecured loan segments.”
Vehicle finance (22% of
NBFC AUM) growth would
remain steady at 16-17% ov-
er this fiscal and the next.
The GST cuts have given
a fillip to unit sales across
vehicle categories, particu-
larly cars, and this momen-
tum is likely to continue.

Additionally, increasing
preference for premium
vehicles among buyers and
focus on used-vehicle fi-
nancing will support AUM
growth in the segment
even though competition
with banks remains strong
in new vehicles, Crisil said.

In home loans (22% of
NBFC AUM), growth is esti-
mated at 12-13% over the
two fiscals, down from 14%
last fiscal.

While the long-term de-
mand for end-user housing
remains strong, growth
will be marginally slower
due to intense competition
especially from public sec-
tor banks, in the prime
home loan market.

NBFC AUM to grow at 19%, cross ¥50 lakh crore next fiscal: Crisil Ratings

TASUHI TYUH 19% i i & 1Y 3FTe faw 9o # 250 ARG HRIS UR HIM:
forfra Ifdw

The assets under management (AUM) of non-banking financial companies (NBFCs) would
grow at 18-19% this fiscal and the next, driven by whetted consumption demand, and cross
the ¥50 lakh crore mark by March 2027, according to Crisil Ratings.
R-df%w fa<hia wufat (NBFCs) & TqEd (AUM) ﬁswﬁﬁatfa%v 3T H 18-19% &1 gf
Brft, S 91 g Wua "I 9 ORG 8, 3R ATH 2027 TF I T50 TG HRIS BT TR UR H
e, I8 foh Ry 3w &1 S B

Krishnan Sitaraman, Chief Ratings Officer, Crisil Ratings said, “Vehicle finance and home
loans will see steady growth amid intensifying competition. However, exercising due caution
on heightened customer leverage, NBFCs will adopt risk-calibrated growth especially in
the MSME and unsecured loan segments.”

fopfrar X & g T SRR FwrH RIaRTa= A $81, “arg+ faw 3iR 78 Bur sgd!
fayl & & RR gia 4@ grefifd 9gd §U ATe® davsl Bl a@d §U NBFCs Sif@w-wgferd
gig ST, WHR MSME 3R SRIRféra T &=t 717

Vehicle finance (22% of NBFC AUM) growth would remain steady at 16-17% over this fiscal
and the next.

ared fa"T (NBFC AUM &1 22%) &t 3fg 39 fad aef oiR 3T & 16-17% R RR &
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e The GST cuts have given a fillip to unit sales across vehicle categories, particularly cars, and
this momentum is likely to continue.
SHTTA Sl 7 are Afr, faRver BRI o faw! & agrar faar 8 3R ug 1fa 9kt 381 &t
YT B |

e Additionally, increasing preference for premium vehicles among buyers and focus on used-
vehicle financing will support AUM growth in the segment even though competition with
banks remains strong in new vehicles, Crisil said.

T0% SfaRed, TIERT H Haw argel ) sed Tug IR T argHl & e i & 39
&3 7 AUM 33 &1 I 3, W g1 1T areHl | 9ot @ firayl Fete &+t 3a, fobfiet A Fetl

¢ In home loans (22% of NBFC AUM), growth is estimated at 12-13% over the two fiscals,
down from 14% last fiscal.

T8 BT (NBFC AUM &1 22%) B gfG 3FTal &l auf # 12-13% SFHTG &, o s a8 & 14% 4
FAG

¢ While long-term demand for end-user housing remains strong, growth will be marginally
slower due to intense competition especially from public sector banks, in the prime home

loan market.

BTlifh TS-goiR

RN &1 deifae ARt goted

&0 g2, A afe @ gel el o

aﬂ%vﬁwﬁ&a%éﬁ@uﬁmﬁ ﬁﬁwmﬁw?ﬁ-—rwﬁ PIB! ST B

Grahaa gets nod for
nano satellite launch

The Hindu Bureau
BENGALURU

Grahaa Space, a Bengalu-
ru-based spacetech star-
tup, obtained authorisa-
tion from Indian National
Space Promotion and
Authorisation Centre (IN-

The launch will

happen from
Alcantara Space
Center (CEA) located
in Brazil

mance. It is a focused tech-
nical step that confirms

Grahaa gets nod for nano satellite
launch

UTeT B A4 AeAge i B Aol
foreh

. Grahaa Space, a Bengaluru-based
spacetech startup, obtained authorisation
from Indian National Space Promotion and
Authorisation Centre (IN-SPACe) to
launch its maiden nano satellite mission
called Solaras S2, as technology
demonstration by the end of November.

IR FRUT WIS TSy 5T WY B
HIRA gt siafer e ok
GﬁﬁlﬂﬁﬂW%ﬁ (IN-SPACe) ¥ Solaras

SPACe) to launch its mai- our readiness for the next $2 D 0 T -l Heerge e o
den nano satellite mission  phase,” said Ramesh Ku- 98 Eg 3id b qehiich! HaR & ¥ H ol
called Solaras S2, as tech- mar V, founder and CEO, A ﬁﬂ\‘{ﬁﬁ?ﬁl

nology demonstration by  Grahaa Space. This pro- . The launch will happen from

the end of November.

gress has been possible

Alcéantara Space Center (CEA) in Brazil

The launch will happen  with the support of TIIC in- through the Hanbit-Nano launch vehicle
from Alcintara Space Cen-  cubation centre at IIST Tri-  developed by Korea-based Innospace,
ter (CEA) in Brazil through  vandrum and IN-SPACe. according to the company.
the Hanbit-Nano launch “The upcoming mis- HUH B STIR Tl SISl & SHTBIART
vehicle developed by Ko- sions scheduled for early @Hﬁ&? (CEA) T Hifar fRyq Innospace
rea-based Innospace, ac- 2026 with Skyroot will gR1 fasRId Hanbit-Nano @I=I 918 &
cording to the company. qualify the communica- e § e s

“Solaras S2 mission will ~ tions module, gather geo . “Solaras S2 mission will qualify our

gualify our nano satellite
bus and platform and al-
low us to assess the perfor-

spatial data from the opti-
cal payload and establish
inter-satellite links.”

nano satellite bus and platform and allow
us to assess the performance. It is a focused
technical step that confirms our readiness for

the next phase,” said Ramesh Kumar V, founder and CEO, Grahaa Space.

“Solaras S2 fi=M UR A Aeerse 99 3R W BIH &f YA 1T 3R 81 I UeH
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BT Y-h B H G&H S| T8 TP He@qUl dh-11dh! HeH § ol gHR SATA ok & forg
TR BF BT S FHRT 8, UTET WY & TP 3R IS Th=r HuR dt 3 Tl

e This progress has been possible with the support of TIIC incubation centre at IIST
Trivandrum and IN-SPACe.

Ig WA IST fasa=iaqRy & TIC SARIERA Hex 3R IN-SPACe & T I TUI E3 ¢

e “The upcoming missions scheduled for early 2026 with Skyroot will qualify the

communications module, gather geo-spatial data from the optical payload and establish

inter-satellite links.”

“Skyroot & 1Y 2026 F! LxTd H i st firme

AP wd 9dls & Aregd § HINTRres-RTfA® 3T Thd B

DA

ATSge ! THIOT B,
gar-AQearse foiw wifta

Norway’s tax levy on wealth trades
millionaires for principle of equality

Norway sees wealthy exodus after tax hike; govt says equality driver; entrepreneurs say it hinders investment; model offers lessons for Italy, France,

UK., US; Business magazine Kapital's ranking of Norway’s 400 richest people shows 105 now live abroad or transferred wealth to relatives who do

Reuters
0OSLO

itting in his lakeside
s villain the Swiss city

of Lucerne, Borger
Borgenhaug misses grand-
children and the smell of
the Nordic sea on a clear
summer night.

The carpenter turned
real-estate tycoon says that
is the price he pays to es-
cape Norway’s beefed-up
wealth tax - an annual levy
that has driven hundreds
of millionaires abroad
while underpinning one of
the world’s most equal
societies.

“The political climate in
Norway has become in-
creasingly hostile to busi-
ness owners,” Borgen-
haug, who left in 2022, told
Reuters.

With a wealth tax dating
back to 1892 and a culture
of openness that allows ci-
tizens to view the tax re-
turns of others, Norway
has more experience than
most in squeezing the rich.
Its model offers lessons for
countries debating similar
moves, from Britain to
France and Italy, or even a
city like New York.

The takeaway: a wealth
tax will scare off some mil-
lionaires,but if set broadly
enough, revenues can still
be worth it.

Exodus of wealthy
The tax was a defining is-

sue in Norway’s election in
September, which re-
turned the Labour Party to
power. The party had
raised the levy and tight-
ened exit rules during its
previous term. Individuals
pay 1% on net wealth bet-
ween 1.76 million and 20.7
million crowns
($174,000-$2 million) and,
since 2022, 1.1% above that.
Exactly 6,71,639 people -
about 12% of the popula-
tion- paid in 2023.

Debt deductable
Main homes enjoy a 75%
discount on assessed va-
lue; shares and commer-
cial property get 20%. As:
sets abroad are included,
but debt is deductible.
Leaving Norway triggers
an exit tax of 37.8% on un-
realised capital gains
above 3 million crowns -

Case for equality: A ‘Tax the Rich’ protest in New York City, U.S. REUTERS (FILE PHOTO)

The wealth tax makes
the overall personal tax
system more progressive
than income tax alone

ELLEN REITAN
Deputy Finance Minister, Norway

such as notional gains on
shares that have gone up in
value but are yet to be sold.
Loopholes that allowed
emigrants to defer pay-
mentin definitely were
closed in 2024.

The changes turned a
trickle into a stream. Data
from conservative think-
tank Civita shows 261 resi-
dents with assets above 10
million crowns ($,973,000)
left in 2022 and 254 in

2023- more than double
the typical rate before the
hike.

Business magazine Kap-
ital’s ranking of Norway’s
400 richest people shows
105 now live abroad or
have transferred wealth to
relatives who do. Some of
their pictures hang on a
“wall of shame” in the of-
fices of the small, opposi-
tion Socialist Left party.

Case for equality
Supporters argue the tax
acts as a redistributive
backstop in a country that
scrapped inheritance tax
in 2014 and ranks among
the world’s wealthiest
thanks to oil, shipping and
fisheries.

Norway funnels all pro-
ceeds from its oil and gas
industry into a sovereign
wealth fund and caps an-

nual withdrawals at 3%of
the fund’s value under a
self-imposed fiscal rule.

This means it needs to
find other sources of
revenue.

“The wealth tax makes
the overall personal tax
system more progressive
than income tax alone,”
Deputy Finance Minister
Ellen Reitan told Reuters.

Revenue from it has
climbed despite the exo-
dus and now sits at 0.6% of
GDP - not a trivial sum.
For context, Britain’s La-
bour government is hunt-
ing for savings of a similar
magnitude to help hit its
fiscal targets. Research by
Norway’s statistics office
shows entrepreneurs have
enough liquidity to pay,
and that the burden falls
hugely on the richest.

Another study suggests
the tax may spur invest-
ment in human capital.

Norway remains among
the world’s most equal
countries and ranks high
for ease of doing business.

“These findings suggest
that the wealth tax does
not straightforwardly hin-
der firm-level investment
or employment,”said Rob-
ert lacono, professor at the
Norwegian University of-
Science and Technology
(NTNU).

A poll by the Response
agency for the daily Aften-
posten taken just before
September’s election
showed 39% of Norwe-
gians wanted the wealth
tax maintained or raised,

while 23% wanted to see a
reduction and 28% called
for abolition.

Norway’s Labour go-
vernment wants a grand
bargain on tax reform over
the next two years, inviting
all parties to the table. The
catch? The wealth tax stays
— in some shape or form.

Critics say the model pe-
nalises domestic owner-
ship and risks hollowing
out Norway’s entrepreneu-
rial base.

“The wealth tax system
makes it harder for compa-
nies to compete with the
rest of the world,” said
Knut-Erik Karlsen, who
made his fortune in fish oil
supplements and recently
moved to Switzerland.

Norway taxes capital
gains, unlike Switzerland,
and imposes higher levies
on labour than the OECD
average. Around 40% of
emigrants are business
owners, according to Prin-
ceton researcher Christine
Blandhol, who estimates
the latest tax changes will
cut Norway’s output by
1.3% over the long run.
Others find the tax ham-
pers firms’ performance.

Awealth levy is especial-
ly painful for startup foun-
ders, who pay on capital
long before profits arrive.

Norway has one of Eu-
rope’s lowest levels of ven-
ture capital as a share of
GDP - at half that of Swe-
den’s and far behind
theU.S., OECD data shows.

Heirs often leave before
taking control of shares.

Norway’s tax levy on wealth trades millionaires for principle of equality

ATd &1 Juf R GUHT & Rigid & foe sRisufadl &1 ST e

e Sitting in his lakeside villa in the Swiss city of Lucerne, Borger Borgenhaug misses
grandchildren and the smell of the Nordic sea on a clear summer night.
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RacoRds ¥ g2 wee & 2 & R
R 31 fen 7 98 SR i &) o
Uid-aiferdl SR 1w T 31 Id # AfSd
T B! GBI TTe 3T 2|

e The carpenter tumed real-estate tycoon
says that is the price he pays to escape
Norway'’s beefed-up wealth tax — an annual
levy that has driven h undreds of
millionaires abroad while underpinning one
of the world’s most equal societies.

EI% q7d & wealth tax @ra%ﬁ%ﬁvmus
ﬁn?r g Usdl 5, 9gs 9 Rud wee
/&% S SRIFEIT BEd § — U alfties R
forem A el exrsufadl i fager vet faar, W%gﬁm%ﬂaﬁmmﬁﬁwﬁ
AT BT ¢ |

e “The political climate in Norway has become increasingly hostile to business owners,”
Borgenhaug, who left in 2022, told Reuters.

“ﬁwmmwmﬁ%uﬁmwﬁww%"zozz T o1 Bl drd
SR 2 IR &) Far|

e With a wealth tax dating back to 1892 and a culture of openness that allows citizens to view
the tax returns of others, Norway has more experience than most in squeezing the rich.

1892 ¥ T wealth tax 3R GERI & cad R ¢@ & URGRIAT B TxPpia & A1, ARl 4
R GG § A1d B g o1 o H Het 3HfE 3 Bl
¢ Its model offers lessons for countries debating similar moves, from Britain to France and ltaly,
or even a city like New York.

TP AT foeH, TN, Zeal S =1 31 i S XeX) & ol TRa UaH xdl § Sff T dHaHt
R faaR R W Bl

o The takeaway: a wealth tax will scare off some millionaires, but if set broadly enough,
revenues can still be worth it.

fept: wealth tax $© FAISUI DI S HR HIT Fhall B, Wb Tfe; 38 TP SMYR W AL
fraT ST, G TeTd 3fd +f eTHBR) I8 Fehdl g |

Exodus' of wealthy
UECIE IR I DL

e The tax was a defining issue in Norway’s election in September, which returned the Labour
Party to power.
RycieR & A1d 19 & I8 PR T THE He U1, forg der urel &l fthr g # deran

e The party had raised the levy and tightened exit rules during its previous term.

gl 7 3197 fUDa HricTd H R TG 3IR exit rules & ST fhaT UT|

e Individuals pay 1% on net wealth between 1.76 million and 20.7 million crowns and since
2022, 1.1% above that.

fagal & 1.76 fferaa @ 20.7 e B9 &t A HufRi R 1% 3R 2022 F FW BT ARV R
1.1% PR T g1 3|

o Exactly 6,71,639 people — about 12% of the population — paid in 2023.
2023 H 6,71,639 AN — TTHIT 12% SIHIGHT — = Ig IR B

Debt deductible
BT

¢ Main homes enjoy a 75% discount; shares and commercial property get 20%.
T STAR W 75% BT 3R shares T AT FURY TR 20% B¢ e 2

e Assets abroad are included, but debt is deductible.

Rt wruftrat anferer @ o 8, A U WAt a3
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e Leaving Norway triggers an exit tax of 37.8% on unrealised capital gains above 3 million
crowns.
14 BieA W 3 fAferH 1 T 3ifid & Srarafd® GofiiTd a1y | 37.8% T exit tax AT 5 |
* Loopholes that allowed emigrants to defer payment indefinitely were closed in 2024.
Y YT SHAAHIa ao eTem &1 3Af 37 aral fg 2024 # &g 32 Ry W)
e The changes turned a trickle into a stream.

39 geamdl = IS T garad &) YR exodus H SGd fea|

e Data shows 261 residents with assets above 10 million crowns left in 2022 and 254 in 2023
— more than double the earlier rate.

2022 ¥ 10 foifera 1 & 3iftres Fufty aret 261 @I 3R 2023 H 254 TN S BIE 7T — Ugd Bt
X ¥ G ¥ St |

o Business magazine Kapital’s list of Norway’s 400 richest shows 105 now abroad or have
transferred wealth to relatives abroad.

Hied gl B A1d & 400 Fa& 3ARY B T & 105 AT 3 fadw & § ar 3o Tuf fadwr
RRRdERT &1 MR #R g& g

Case for equality
T & T o

e Supporters argue the tax is a redistributive backstop in a country without inheritance tax since
2014.
T BT el § [ I8 HR 2014 W inheritance tax 7 811 aTa ¢ H GAIARUN &7 Hgayuf
SUA B

e Revenue has climbed despite the exodus and now stands at 0.6% of GDP.
T & Saelg IToTd 91 & 3R 3§ I8 GDP &710.6% 8|

e Research shows entrepreneurs have liquidity to pay and burden falls heavily on the richest.

;Wﬁ@ﬁ%ﬁﬁwm R YT $I Refdl § 3R N qa e iR avf R g

¢ Norway remains highly equal and ranks high for ease of doing business.
i 3rd ot 3cafiies FHIA § 3R AR e | S W
e Polls show 39% want the tax maintained or raised; 28% want abolition.

T AT H 39% = PR P 91T TG TT IgH BT IA BT 28% 34 TATET A1 T8 & |

Criticism

e  Critics say the model penalises domestic ownership and weakens entrepreneurship.

%Maﬁﬁm%ﬁaaammwmﬁa%am% 3R I HY AR Hall
I

o Start-up founders suffer as they must pay on capital long before profits.
TSN HRITYP THUH F 354 § i I oY I Ugd &1 ot |R IR o1 usdl g

o Norway has one of Europe’s lowest levels of venture capital as a share of GDP.
id & GDP & 3UTd H 9ER Hfded &1 WR PRI J Ja4 HH |

e Heirs often leave before taking control of shares.

IR ITRIYHRY VIR b1 FH=07 &7 | vgel 8 39 BiS 2 g

| S&T 25/11/2025
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Japanese delegation visits ISRO to review
status of Chandrayaan-5/LuPEX mission

The Hindu Bureau
BENGALURU

A Japanese delegation re-
cently held discussions
with the senior leadership
of the Indian Space Re-
search Organisation (ISRO)
and visited the facilities of
the space agency to review
the status of the Chan-
drayaan-5/LuPEX mission
and explore future
opportunities.

The Vice-Chair of Ja-
pan’s Cabinet Committee
on National Space Policy
Saku Tsuneta called on IS-
RO Chairman V. Narayanan
on November 21 to discuss
the status of the Chan-
drayaan-5/ LuPEX, which
is a Joint Lunar Polar Ex-
ploration mission between

Progress check: The Japanese delegation with ISRO Chairman V.
Narayanan at the headquarters in Bengaluru. SPECIAL ARRANGEMENT

the ISRO and the Japan Ae-
rospace Exploration Agen-
cy (JAXA).

The Chandrayaan-5 Lu-
PEX mission is the fifth
mission in the Chan-
drayaan series of lunar
missions to study the lunar

volatile materials, includ-
ing lunar water, in the vi-
cinity of a Permanently
Shadowed Region in the lu-
nar South pole.

According to the ISRO,
the mission will be
launched by JAXA onboard

its H3-24L launch vehicle,
carrying the ISRO-made lu-
nar lander, which will car-
ry the MHI, Japan-made lu-
nar rover.

The ISRO is also respon-
sible for developing a few
scientific instruments for
the mission.

The LUPEX will be a
precursor to the ISRO’s lu-
nar sample return mission
and for sending the first In-
dian to the moon by 2040.

The Japanese delegation
also explored potential op-
portunities to work togeth-
er in the field of robotic
arm for space stations,
launching of scientific sa-
tellites, and in supporting
researchers and private
companies from both na-
tions for joint activities.

Japanese delegation visits ISRO to review status of Chandrayaan-5/LuUPEX
mission

ST wfafAftrse = dga-seue e &1 fRufa o Iviten & o st &1
3 fpan

e A Japanese delegation recently held discussions with the senior leadership of the Indian
Space Research Organisation (ISRO) and visited the facilities of the space agency to
review the status of the Chandrayaan-5/LUPEX mission and explore future opportunities.
T SUFET UidAEHee A 81e g1 § HRATg 3idf¥el SHUT WIS (ISRO) & aRE A &
T ST B 3R AEaT-5/quaT fR &t R 31 wfien H7 qur Uiow & SiawRi &1 udl
T & 1T 3Tt gfaersit o1 SR b

e The Vice-Chair of Japan’s Cabinet Committee on National Space Policy Saku Tsuneta
called on ISRO Chairman V. Narayanan on November 21 to discuss the status of the

Chandrayaan-5/LUPEX, which is a Joint Lunar Polar Exploration mission between ISRO
and JAXA.

ST $1 AP Siafer e W Sfare afifa & Iurss 9@ /AT A 21 TR B W
gl A, ARTYUA ¥ ATDI Y, b dear-5/edad $I fRUfd W ==l o1 &1 9ab, S g0
3R SITERIT (JAXA) & sl U HYE 9% Yt o fier g |

e The Chandrayaan-5 LUPEX mission is the fifth mission in the Chandrayaan series to study

lunar volatile materials, including lunar water, in the vicinity of a Permanently Shadowed
Region in the lunar South Pole.

TEaTI-5 U ORI d5are Yaen o1 radl iR €, forreT 38 % oféor ya & wirht
wﬁmﬁa%wmwv@am%ﬂaw&ﬁms{wm%ﬂ
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According to ISRO, the mission will be launched by JAXA onboard its H3-24L launch
vehicle, carrying the ISRO-made lunar lander, which will carry the Japan-made MHI lunar
rover.

TR & TR, =M D1 AT (JAXA) & H3-24L WY1 I ¥ A1 fohar S, e gt
g1 fAftfa 9 dsw g, St siru= # fAftfa MHI s AR & o s

The ISRO is also responsible for developing a few scientific instruments for the mission.
TR 39 A & foN oo dfae Iuswon & fawm & fog off PrieR g1

The LUPEX will be a precursor to ISRO’s lunar sample return mission and to sending the
first Indian to the Moon by 2040.

FUH (LUPEX) SIRI & °g AT a1t fI= 3R 2040 T Ugd YR & 95dl W Hom
& U BT 3RIgd gRT |

The Japanese delegation also explored potential opportunities to work together in the field of
robotic arms for space stations, launching scientific satellites, and supporting
researchers and private companies from both nations for joint activities.

ST ufafAfidse = siafver Rl & fore Aeifew o, dmife Suuel & waruur, aur g
221 & Aemarsi 3R el Huf~al @ Ggaa nfafafte & forg Tl 33 S &g & weam &
I SaeRT T it Ul S|
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Gavi, UNICEF ink deal
to provide easy access
to malaria vaccine

Bindu Shajan Perappadan
NEW DELHI

Gavi, the Vaccine Alliance
and United Nations Chil-
dren’s Fund (UNICEF) have
announced a new agree-
ment that it said will make
the R21/Matrix-M malaria
vaccines significantly more
accessible and affordable,
paving the way for protect-
ing more children.

The deal, executed by
UNICEF, is expected to
generate up to $90 million
in savings for Gavi and
countries, equivalent to
more than 30 million addi-
tional doses — enabling full
vaccination of nearly seven
million more children
against malaria over the
next five years. It is fi-
nanced by Gavi through an
advance payment, enabled
by the innovative Interna-
tional Finance Facility for
Immunisation (IFFIm)
mechanism.

The lower price of the
vaccine — at $2.99 per dose
— is anticipated to take ef-
fect in approximately one
year.

Gavi facilitates and fi-
nances the procurement,
logistics, market shaping
and integration of malaria
vaccines into national im-
munisation programmes.
To date, over 40 million
doses of malaria vaccines

R21/Matrix-M was co-developed
by the University of Oxford and
Serum Institute of India. AP

have been delivered
through the Gavi malaria
vaccination programme
and are now part of rou-
tine immunisation in 24
African countries that to-
gether represent more
than 70% of the world’s
malaria burden.

UNICEF is the world’s
largest buyer of vaccines,
delivering nearly three bil-
lion doses every year.

Prequalified vaccines
The WHO has prequalified
two malaria vaccines to-
date: R21/Matrix-M (co-de-
veloped by the University
of Oxford and Serum Insti-
tute of India, leveraging
Novavax’s Matrix-M adju-
vant technology) and
RTS,S/ASO!1 (developed by
GlaxoSmithKline  (GSK),
PATH and partners).

immunisation programmes.

HARET IR B Wlq, AR, STHR HIET 3R AP ErPprepevr Srdspal 7

THIDHR B! T 3R it FHRar |

Gavi, UNICEF ink deal to provide easy
access to malaria vaccine

TafRar dRi 9@ I ugw
W%mw,qﬁﬁm%vm

o Gavi, the Vaccine Alliance and United
Nations Children’s Fund (UNICEF) have announced
a new agreement that it said will make the
R21/Matrix-M malaria vaccines significantly more
accessible and affordable, paving the way for
protecting more children.

A, & A Saray 3R S T%T CaL|
(UNICEF) 3 T& =101 SH=idT oifd fovarn &, foraes
3IOR R21/Matrix-M TARAT R & H1w1 3%
A 3R forwrcht ST e, o™ sifie sl o
R&T BT AN U= 81|

. The deal, executed by UNICEF, is expected
to generate up to $90 million in savings for Gavi and
countries, equivalent to more than 30 million
additional doses — enabling full vaccination of
nearly seven million more children against malaria
over the next five years.

YR GRT A fbT 7Y 39 §Hd 9 Tt 3R 32 &

foTQ TTHT 9 FRIS ST @t q9d 5IH P G ©, Il 3

FNS fafad SIo & IR § — R 3T Ufd awit

ggvﬂg%omsﬁhﬁﬁﬁﬁnﬁ&mﬁwﬁ?&n
|

o It is financed by Gavi through an advance
payment, enabled by the innovative International
Finance Facility for Inmunisation (IFFIm)
mechanism.
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o The lower price of the vaccine — at $2.99
per dose — is anticipated to take effect in
approximately one year.
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o Gavi facilitates and finances the
procurement, logistics, market shaping and
integration of malaria vaccines into national

e To date, over 40 million doses of malaria vaccines have been delivered through the Gavi
malaria vaccination programme and are now part of routine immunisation in 24 African
countries that represent more than 70% of the world’s malaria burden.
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o UNICEF is the world’s largest buyer of vaccines, delivering nearly three billion doses

every year.
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Prequalified vaccines

e The WHO has prequalified two malaria vaccines to date: R21/Matrix-M (co-developed by the
University of Oxford and Serum Institute of India, leveraging Novavax’s Matrix-M
adjuvant technology) and RTS,S/AS01 (developed by GlaxoSmithKline (GSK), PATH and
partners).
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QUESTION 5 \

In order to solve problems in g‘gneral relativity,
physicists need to first describée, quantities like
energy, momentum, and the properties of

QuIZ

Bubble Separation Method in Mineral

spacetime in a way that works irllany coordinate
system and any direction. Which ynathematical tool,
which generalises the concept of icalarﬁ and vectors
to higher dimensions, is used for ti:!is purpose?
Answers to November 20 quiz: *¢

1. Bubble separation method in mineral processing
- Ans: Froth flotation

2. Selective swapping of ions between solid, liquid
phases - Ans: lon exchange

3. Carbon-based extraction technigue in metallurgy
- Ans: Carbothermic reaction

4. Liguid medium used in electrorefining methods -
Ans: Molten salts

5. Mixtures with lower melting points than their
constituents - Ans: Eutectics

Visual: Diamond

First contact: K.N. Viswanathan | Mohammad Sohail

Processing — Froth Flotation

Introduction to Froth Flotation

* Froth flotation is a bubble separation method used
to concentrate valuable minerals by separating them
from gangue (waste material).

* It relies on differences in surface properties, mainly
hydrophobicity (water-repelling) and hydrophilicity
(water-attracting).

* Developed commercially during 1905-1912, it
became one of the most significant separation
technologies in mining.

 Extensively used for sulphide ores such as copper,
lead, zinc, and in coal cleaning.

Basic Working Principle

| Tamal Biswas | Anmol Agrawal
* Crushed ore is mixed with water to form a slurry.
* Collectors are added to make the desired minerals hydrophobic.
* Air is blown into the slurry to form bubbles.
» Hydrophobic minerals attach to the rising air bubbles.
* A froth layer forms at the surface carrying the mineral particles.
* Froth is skimmed off, giving concentrated mineral.
» Hydrophilic gangue remains in the slurry and sinks.

Key Components of a Froth Flotation System

* Flotation Cell — Tank where slurry, reagents, and air interact.

* Air Supply System — Produces fine bubbles essential for particle attachment.
* Reagents

* Collectors — Induce hydrophobicity

* Frothers — Stabilize froth (e.g., pine oil)

* Modifiers — Control selectivity (e.g., pH regulators like lime)

* Agitator — Ensures mixing, dispersion of air, and reagent contact.
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Important Concepts

Hydrophobicity and Surface Chemistry

» Minerals must be hydrophobic to attach to bubbles.
* Collectors chemically bond to mineral surfaces to increase hydrophobicity.
» Sulphide minerals such as galena, chalcopyrite, and sphalerite naturally respond well.

Bubble—Particle Attachment

» Occurs when particles collide with bubbles and attach.
« Efficiency depends on:

* Particle size

* Bubble size

+ Contact angle

« Agitation level

* Type and amount of reagents used

Froth Formation and Stability

* Frothers ensure formation of a stable froth layer.

* Froth must be stable enough to carry valuable minerals but not so stable that gangue gets
entrapped.

* Froth characteristics influence grade and recovery.

Types of Flotation Machines

* Mechanical Cells — Agitated tanks, most widely used.

* Pneumatic Cells — Use compressed air without mechanical agitation.

» Column Flotation — Tall columns, high-grade concentrates, used in coal washing and fine iron ore
beneficiation.

Applications of Froth Flotation

» Copper ore processing — Chalcopyrite concentration

* Lead ore processing — Galena separation

* Zinc ore processing — Sphalerite beneficiation

« Coal beneficiation — Removal of ash-forming minerals

* Iron ore slimes — Used in fine particle beneficiation in various processing plants

Simple Example for Beginners

To understand the concept easily:
« If sand is mixed with water and oil is added, the sand coated with oil floats while clean sand sinks.
* This resembles flotation, where oil-like collectors bind to minerals to make them float.

Recent Developments and Updates

* Indian research institutions are developing environment-friendly flotation reagents, replacing
traditional chemicals.

* New column flotation technologies are being implemented to improve recovery and grade of
finely disseminated ores.
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» Emphasis on beneficiation has increased under recent mineral policy reforms to reduce wastage
and improve efficiency in mining.

» Automation, real-time sensors, and process control systems are being adopted to optimize flotation
efficiency.

Advantages of Froth Flotation

* Highly efficient for low-grade and complex ores.

* Allows processing of very fine-grained ores.

* Produces high-purity concentrates.

* Cost-effective and scalable for commercial mining.

Limitations

* Less effective for certain oxide and silicate ores without special reagents.
* Requires precise control of pH, reagent dosage, and bubble size.
* Very coarse or extremely fine particles may not float effectively.

Conclusion

Froth flotation is a foundational technique in mineral processing. It uses air bubbles, reagents, and
surface chemistry to concentrate valuable minerals. With ongoing research, automation, and
improved reagents, flotation continues to evolve as an efficient method for mineral beneficiation.

lon Exchange (Selective Swapping of lons Between Solid and Liquid Phases)

* lon exchange is a reversible process in which ions present in a liquid phase are exchanged with
ions attached to a solid phase (usually a resin or natural mineral).

« It is a highly selective process based on electrostatic attraction between charges on the solid and
ions in the solution.

» Commonly used in water treatment, wastewater purification, chemical separation, soil
science, and mineral processing.

Basic Principles

Nature of lon Exchangers

* lon exchangers are insoluble solids that contain fixed charged groups bound within a polymer or
mineral framework.

» These fixed charges attract oppositely charged ions (counter-ions) that can be exchanged.

* They may be

* Natural (such as zeolites and clay minerals)

» Synthetic (such as polystyrene-divinylbenzene resins

Types of lon Exchange

Cation Exchange

» Exchanges positively charged ions such as Ca?*, Mg?*, Na*, and H".

« Solid contains negatively charged functional groups such as sulfonic or carboxylic groups.
* Example

» Water softening, where Ca?* and Mg?* ions are replaced by Na™* ions.
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Anion Exchange
» Exchanges negatively charged ions such as CI-, SO,27, NO;~, and OH".
« Solid contains positively charged groups such as quaternary ammonium groups.

* Example
* Removal of nitrate ions from drinking water.

Mixed-Bed Exchange

* Contains both cation and anion exchange resins in a single bed.

* Produces ultra-pure water needed in laboratories, nuclear reactors, and semiconductor industri
Mechanism: How lon Exchange Occurs

* Resin beads or mineral surfaces are preloaded with specific ions (e.g., Na*).

* When a solution passes over the resin:

* lons in solution with higher affinity for the resin displace the ions originally attached.

» The displaced ions enter the solution, and the incoming ions bind to the resin.

» The process continues until the resin becomes exhausted.

* The resin is restored through regeneration, often using NaCl (for cation resins) or NaOH (for anion
resins).

Key Characteristics of lon Exchange

* Highly selective and efficient even in dilute solutions.

* Reversible, allowing repeated regeneration.

* No structural change in the solid exchanger during the process.

» Works effectively under ambient conditions.
« Ideal for water purification and industrial separation.

Applications

Water Softening

* Removes hardness-causing ions (Ca?*, Mg?").
* Protects boilers, pipelines, and improves detergent use.

Drinking Water Purification

* Removes excess nitrate, fluoride, sulphate, and sometimes arsenic (in special systems).

Industrial Wastewater Treatment

* Removes toxic metals such as Pb?*, Cu?*, Zn#*, Cr®*.
» Widely used in mining, electroplating, and metal-processing industries.

Soil Science

* Soil's cation exchange capacity (CEC) determines nutrient availability.
+ Clay and humus exchange ions like K*, Mg?*, and Ca?* with plant roots.

Chemical and Pharmaceutical Separation
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* Used in chromatographic techniques for separating and purifying charged molecules.

Historical Background

» Mid-19th century — Natural zeolites were identified as capable of exchanging ions.

 Early 1900s — First artificial inorganic ion exchangers developed.

* 1930s—-1940s — Fully synthetic organic resins introduced and commercialized.

* Post-1950s — Major expansion in water treatment applications.

* Recent decades — High-purity resins introduced for sensitive industries (nuclear, semiconductor,
medical).

Recent Developments

» Development of nano-engineered ion exchange materials with enhanced selectivity.

* Introduction of hybrid resins (resin + metal oxide) for removing toxic ions like arsenic and
chromium.

« Better regeneration technologies reducing waste chemicals.

* Adoption in Zero Liquid Discharge (ZLD) wastewater systems.

» Growing application in post-treatment of desalinated water to achieve potable quality.

Carbon-based Extraction Technique in Metallurgy — Carbothermic Reaction

Introduction

* A carbothermic reaction is a metallurgical extraction method in which carbon (coke, charcoal, or
coal) is used as a reducing agent to extract metals from their oxides.

* It represents one of the oldest and most widely used extraction techniques, with historical roots
in ancient iron-smelting practices.

» This method is primarily used for extracting moderately reactive metals, such as iron, zinc, lead,
tin, manganese, chromium, and for producing ferroalloys.

« It remains central to global metallurgical industries because carbon is abundant, inexpensive, and
highly effective at high temperatures.

Basic Principle of Carbothermic Reduction

» Metal oxides are heated with carbon at high temperatures, generally between 900°C and 2000°C
depending on the metal.

« Carbon reacts with oxygen present in the metal oxide, reducing it to metal and forming carbon
monoxide (CO) or carbon dioxide (CO.).

General Chemical Reaction:
Metal oxide + Carbon — Metal + Carbon monoxide/carbon dioxide
MO + C — M + CO/CO,

» The reduction takes place inside high-temperature furnaces such as:
* Blast fumace

* Electric arc furnace

* Cupola furnace

* Reverberatory furnace

Why Carbon is an Effective Reducing Agent
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« Carbon has a strong tendency to combine with oxygen at high temperatures.

* At elevated temperatures, carbon monoxide (CO) becomes a powerful reducing agent.

» Carbon sources (especially coke) provide both:

* Chemical reduction

* Thermal energy needed for extraction

* According to thermodynamic principles, the reduction becomes favourable because the Gibbs free
energy for carbon oxidation is highly negative at high temperature.

Ellingham Diagram: Thermodynamic Foundation

* The Ellingham Diagram plots the Gibbs free energy of formation of metal oxides versus
temperature.

» The oxidation lines of carbon (C — CO and C — CO,) lie below the lines of many metal oxides at
high temperature.

» This means carbon can reduce many metal oxides effectively, including Fe,O3, PbO, ZnO, and
SnO,.

Forms of Carbon Used in Metallurgy

» Coke — Highly porous, high-carbon fuel; used in blast furnaces.
« Charcoal — Historically used; still used in smaller-scale or eco-friendly smelting.
» Coal — Sometimes used directly, but more often converted to coke for metallurgical processes.

Examples of Metals Extracted via Carbothermic Reaction

Iron (Fe)

* Extracted from hematite (Fe,O3) and magnetite (Fe;O,) using coke in a blast furnace.
» Key reactions:

° Fezo3 + 3C0O — 2Fe + 3C02

«C+ 02 g COZ

* CO; + C — 2CO (Boudouard reaction)

» Temperature inside the fumace reaches 2000°C near the bottom zone.

Zinc (Zn)

* Extracted from zinc oxide (ZnO) using carbon at 1000-1200°C.

*Zn0O+C—2Zn +CO

« Since zinc boils at ~907°C, the extracted zinc leaves as vapour and is later condensed.
Lead (Pb)

* Lead oxide (PbO) is easily reduced by carbon.

*PbO+C —Pb+CO

* Requires lower temperatures compared to iron.

Tin (Sn)

*SnO, + C — Sn + CO,
* Historically used in ancient tin-smelting furnaces.
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Manganese (Mn) and Chromium (Cr)

» Carbothermic reduction used in the manufacture of ferromanganese and ferrochromium.
* Occurs in electric arc furnaces because extremely high temperatures are needed.

Applications of Carbothermic Reduction in Modern Industries

* Iron and steel industry — Blast fumace ironmaking remains the largest user.

* Ferroalloys industry — Production of ferromanganese, ferrochromium, ferrosilicon.

* Zinc and lead smelting — Especially in roasting—reduction processes.

« Silicon carbide production — Reduction of silica with carbon at ~2000°C.

» Cement and refractory industries — Use carbon for reduction of mineral components.

Advantages of Carbothermic Reduction

* Highly effective for moderately reactive metals.

» Carbon is inexpensive, abundant, and provides both heat and reduction.

» Can handle large quantities of ore, making it suitable for industrial-scale operations.
* Works with a variety of metal oxides and ore grades.

Limitations

» Cannot be used for metals with very high affinity for oxygen, such as:

* Aluminium

* Magnesium

* Titanium

» These metals require electrolytic or metallothermic reduction processes.
* Produces high CO, emissions, making environmental control important.

* Possibility of carbon contamination in certain metals.

Recent Developments and Updates

» Development of cleaner, low-carbon variants of carbothermic processes.

» Use of biocarbon (renewable charcoal) in place of coke to reduce emissions.

» Research on hydrogen-based iron reduction is progressing, but carbothermic reduction remains
dominant globally.

» Automation and real-time monitoring have improved furnace efficiency.

* Industrial initiatives are adopting carbon capture and utilization (CCU) technologies.

Simple Example for Beginners

* When rust (iron oxide) is heated with charcoal (carbon), the charcoal removes the oxygen and the
metallic iron remains.
« This basic principle applies to most carbothermic reductions.

Conclusion

Carbothermic reduction is a core metallurgical extraction technique used for converting metal
oxides into pure metals by using carbon as a reducing agent. Its scientific basis lies in
thermodynamics and high-temperature chemistry, and it remains crucial for global industries due to its
efficiency, reliability, and scalability.
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Molten Salts as the Liquid Medium in Electrorefining

* In several electrorefining methods, especially for high-melting, reactive, or water-sensitive
metals, the liquid medium used is molten salts.

* A molten salt is a salt (such as chlorides or fluorides) heated above its melting point until it
becomes a liquid ionic conductor.

* Molten salts provide a stable, high-temperature environment where metal ions can dissolve and
migrate between electrodes

Basic Concept of Electrorefining Using Molten Salts

* Electrorefining involves dissolving metal ions from an impure anode and depositing high-purity
metal at the cathode.

* The liquid medium needs to allow smooth ion transport.

» For many metals, especially those incompatible with water, molten salts are used instead of
aqueous electrolytes.

Why Molten Salts Are Used

Metals Too Reactive for Water

« Certain metals react vigorously with water or form oxides/hydroxides, making aqueous solutions
unusable.

* Examples include titanium, zirconium, magnesium, sodium, and rare earth elements.

* Molten salts provide a water-free ionic environment, enabling efficient electrorefining.

High Melting Points of Target Metals
» Many strategic metals require processing temperatures between 400°C and 900°C.

» Water decomposes long before reaching those temperatures, but molten salts remain chemically
stable.

High lonic Conductivity
* When molten, salts like LiCI-KCI, NaCI-KCI, and CaCl, mixtures allow excellent movement of

metal cations and anions.
* This makes the refining process faster and more efficient.

Better Control Over Metal Purity

» Molten salts minimize contamination from water-bome impurities.

* They allow precise control over ion concentration, ensuring high-purity metal deposition.
Common Molten Salts Used in Electrorefining

* LiCI-KCI eutectic mixture — Used for refining uranium, plutonium, and spent nuclear fuel metals.
* NaCI-KCI mixture — Used for magnesium and rare-earth metal refining.

» CaCl,-based melts — Used for titanium and zirconium purification.
* Molten fluorides (e.g., LiF-NaF-KF) — Used for high-temperature electrochemical processes.

Examples of Metals Refined Using Molten Salts
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» Cannot be refined using aqueous electrolytes due to rapid oxidation.
* Molten chloride salts are used to dissolve Ti ions for high-purity extraction.

Zirconium and Hafnium

» Used in nuclear reactors; require extremely high purity.
* Molten salt electrorefining removes iron, nickel, chromium, and other impurities.

Uranium and Other Nuclear Materials

» Pyroprocessing uses molten LiCI-KCI as the electrolyte.
» Enables recycling of spent nuclear fuel safely at high temperatures.

Magnesium and Sodium

* Highly reactive metals.
* Refined using molten chloride baths to avoid reaction with water.

Rare Earth Elements

» Molten fluoride or chloride salts help separate rare-earth metals from their mixtures.

Historical Background

* 1890s — Early molten salt experiments began for aluminium refining.

* 1940s — Molten salts used extensively in aluminium production (Hall-Héroult process).

* 1950s-1960s — Molten salt electrorefining adopted for titanium and zirconium metallurgy.

* 1990s onwards — Nuclear industries adopted molten salt electrorefining for pyroprocessing of spent
fuel.

* Recent times — Growing use in battery recycling, rare-earth refining, and strategic metal
purification.

Recent Developments and Updates

« Introduction of low-melting eutectic molten salts to reduce energy consumption.
» Advances in inert anode materials to prevent contamination during high-temperature operations.
* Research on environment-friendly molten salts (less corrosive and less toxic).
* Increased use in battery recycling, particularly for lithium and nickel purification.
* Development of semi-continuous molten salt refining systems for faster industrial throughput.
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How are passengers able to access the
Internet on aeroplanes?

Inlight Internet has become a standard service on commercial flights, utilising air-to-ground and satellite systems to meet growing passenger

demand for connectivity while navigating technical and regulatory challenges

Vasudevan Mukunth

assenger Internet on
aeroplanes used to be rare in
the 2010s but has become

almost commonplace today.
On most flights, the basic idea is that the
whole aeroplane is treated like a flying
Wi-Fi router that connects to the rest of
the Internet through a long backhaul link.
This means your phone or laptop never
talks directly to the ground. Instead it
talks to a Wi-Fi access point inside the
cabin, which then sends your data out of
the aircraft via radio links.

How is the backhaul setup?

The backhaul link these days comes in
two main forms: air-to-ground (ATG) and
via satellite. In the ATG system, the
aeroplane connects to special cellular-like
towers on the ground. These towers have
antennae pointing up at the sky. The
plane’s antennae — often mounted on the
underside — maintains a radio link with
whichever tower is currently in range
(radio link” just means they send and
receive electromagnetic signals in the
radio frequency range, 3-3,000,000,000
kHz). As the plane flies, the ATG system
hands off the connection from one tower
to the next, similar to how your phone
switches between cell towers if you're on
a call in a moving vehicle.

Obviously this arrangement works well
over land, where there’s a dense coverage
of towers, but fails over oceans, deserts,
and in polar areas - all places with fewer
or no towers. This is where satellites help.

Satellite systems are more flexible
because they don’t care whether an

aeroplane is over land or water. In this
system, the aeroplane uses a dish or
phased-array antenna, usually inside a
bespoke hump-shaped structure on top of
the fuselage, that’s pointed towards the
sky. This antenna will transmit data to a
satellite in orbit, which will relay the data
to a ground station connected to the
regular Internet.

Historically, these satellites have been
in geostationary orbit, which is a circular
orbit 35,786 km above sea level. This
means, even at the speed of light, there’s
a noticeable data latency. A signal
round-trip time of several hundred
milliseconds is common. Newer systems
use satellite constellations that are located
in low-earth orbit, that is, 150-2,000 km
above sea level. Since these satellites are
much closer to ground stations, the
latency is lower. Sometimes they also
allow for higher bandwidth if the
aeroplane’s antennae can track
fast-moving satellites and hand off
between them.

How are connections provided to
users?

Inside the aeroplane, the connectivity
network resembles that in a small office.
There’s a central server or router, a
satellite or ATG modem, and several Wi-Fi
access points distributed through the
cabin. When you connect, your device
joins this local Wi-Fi network. A captive
portal page appears in your browser
where you either pay, log in with a
frequent-flyer account or accept some
terms of use. Once you're authenticated,
the onboard network will start forwarding
your traffic over the ATG or satellite link.

The airline or provider can shape or in
many ways filter this traffic, and often
does. For instance, providers may block
high-bitrate video streaming or VoIP calls,
force images to be compressed, and
aggressively cache web pages to load
faster over the constrained data link.

The in-flight bandwidth is almost
always lower than home broadband
connections and it’s also shared among
everyone on board. If a single satellite
beam is serving multiple aircraft at once,
they may all be competing for the same
capacity. This is why performance varies
so much between flights, routes, times of
day, and providers. More sophisticated
networks try to manage this challenge by
dynamically allocating bandwidth and
upgrading to higher-throughput satellites
or satellite constellations. Even then the
basic constraints of limited spectrum,
distance, and shared use remain.

Don’t signals interfere with
operations?

When cabin crew ask you to switch your
phone off for take-off and landing and to
use ‘airplane mode’ the rest of the time,
they’re mainly trying to eliminate lots of
uncontrolled radio transmitters inside the
cabin. A phone whose mobile (that is,
cellular) radio is on does several things
that are awkward for both aviation and
telecom regulators. It periodically ‘shouts’
loudly in radio terms, scans across
multiple bands to find towers, and
maintains a connection. In a cabin with a
couple hundred phones, that creates a
messy blast of radio noise at
unpredictable times and frequencies -
much like a noisy playground. In the

worst-case scenario, some of that energy
could be very close to the frequencies
aeroplane radios, sensors and navigation
beacons use.

While contemporary aeroplanes are
well-shielded and the actual risk is very
low, regulators prefer a conservative
approach that minimises known
unknowns.

Further, a plane full of phones talking
directly to towers on the ground still
moves quickly and is visible to many
towers at once. These quirks can confuse
handover algorithms and overuse
capacity in the cellular network. This is
why telecommunications rules in many
places explicitly forbid phones from
connecting to terrestrial mobile networks
at cruising altitude, and ‘airplane mode”’ is
a simple way to comply.

To its advantage, passenger Internet
uses equipment that’s part of the aircraft’s
certified systems. The Wi-Fi access points
inside the cabin and the satellite or ATG
radios that link the aeroplane to the
outside world are all installed and tested
together with the avionics. The engineers
who design them also pick frequencies
that are well separated from the bands
that critical onboard systems use and
design the antennae and cabling to
minimise signal ‘leaks’. They're also
expected to prove (through testing) that
none of these systems can fail in a way
that also destabilises the aeroplane.

Taken together the in-flight Internet
apparatus addresses the radio
interference risks differently from how
individual cellphones do, quelling
regulators’” anxieties while allowing you to
stay online.

How are passengers able to access the Internet on aeroplanes?

) gaTS SgTel A §eAic BT ST B4 B UTd &2

Passen% r Internet on aeroplanes

e Passenger Internet on aeroplanes used to be rare in the 2010s but has become almost
commonplace today.

ot & It $exAc 2010s & g BT AT Al SHTo TR SHTH 81 T 5 |

e On most flights, the basic idea is that the whole aeroplane is treated like a flying Wi-Fi router
that connects to the rest of the Intemet through a long backhaul link.

3ifrTer Il 4a faaR I8 8 & 1 fawe ue Ied §U Wi-Fi ISR &1 dRg THT ST 8, S
TS T SPBId b b AedH Q T §ec I Sdr g
e This means your phone or laptop never talks directly to the ground.

TYPT AAAS & b 3MYBT B IT AUy Td S J §1d T8t bRl

o Instead it talks to a Wi-Fi access point inside the cabin, which then sends your data out of the

aircraft via radio links.
3P TG g hie P 3R YT Wi-Fi TaaY Uige T SSdT g, ST bR 3udhs ST o fame @

TTeR YA foie & A1y ¥ A9 B
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How is the backhaul setup?

dpgrd A3y 4 giar 872

The backhaul link these days comes in two main
forms: air-to-ground (ATG) and via satellite.
HTSTH S ShgId foidh &l I Ul | T §: TUR-g-
YI$S (ATG) 3R Aedrse & HIHH |

In the ATG system, the aeroplane connects to
special cellular-like towers on the ground.

ATG gureht B, faur sifia v fRyd oy Jqer-o
oTRT @ ST 2|

These towers have antennae pointing up at the sky.
TR H T SR MBI B 3R FIRT HRA 5 |
The plane’s antennae — often mounted on the underside — maintains a radio link with
whichever tower is currently in range (radio frequenc% range: 3-3,000,000,000 kHz).

M & T — Sl SRR TR B RG T a § T Yo & Hie TR @ A Riw
1T 3@d § Rf$ar widt I1: 3-3,000,000,000 kHz).

As the plane flies, the ATG system hands off the connection from one tower to the next,
similar to how your phone switches between cell towers if you’re on a call in a movmg vehicle.

SO faA 38T 6, ATG RReH T TR § G¥R & HHaRM iUl &, foepd a3 SN SHTgehT
I Terd! TSt & el 2T Feadl 8|

Obviously this arrangement works well over land, where there’s dense tower coverage, but
fails over oceans, deserts, and polar areas.

Wy § f U8 STaRAT A R G99 TR Hasl H 3! ke H1H Hal 7, A T, Iear
3R ydta &=t o fawa gt ot B
This is where satellites help.

Tgf IR Y d3e Aeg B 5|

Satellite systems are more flexible because they don’t care whether an aeroplane is over land
or water.

Jedme Jumett Sifie aiiel gt § Fifd 3¢ B Aol Ul b fad SHfiF IR § a1 Ul WR|

In this system, the aeroplane uses a dish or phased-array antenna, usually inside a hump-
shaped structure on top of the fuselage, pointed towards the sky.

9 Yot H, fam U S a1 hes-uR R &1 IUNT Hdl §, S STHAR R TSI & SR
Tiae SR TREHT A I SYT § SR SIHI B 3R SR HRAT 7

This antenna will transmit data to a satellite in orbit, which will relay the data to a ground
station connected to the regular Internet.

g U1 31 1 dhefl § fRYT Aeeze adb Uordl §, S 39 I SexAe J IS ASS WM ddb
EEIGI

Historically, these satellites have been in geostationary orbit (35,786 km) which results in
noticeable latency.

aﬁaﬁmﬁqﬁammﬁﬁaﬁﬁem,ns km) & 8Id &, o Ieciarig dedt
I
A signal round-trip time of several hundred milliseconds is common.

T e &1 Rva Ide-u awg s giar 8|

Newer systems use low-earth orbit (LEO) satellite constellations at 150-2,000 km, reducing
latency.

T3 gonferar at-erdf 3iffde (LEO) Tearge dhdia 150-2,000 km TR IUTNT H! §, Fore
Al &1 gl ST 5

Sometimes they also allow for higher bandwidth if the aeroplane’s antennae can track fast-
moving satellites and hand off between them.

F-pft 3 I Jsfasgy ot vem Frd € afe faum & € aolt @ e Aeaze &) b HR IH
3R 3T o T3 B TF |

How are connections provided to users?

&y fy wrd 82
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Inside the aeroplane, the connectivity network resembles that in a small office.
AU & 3ieR PAfaefad] Acad T T BTy oI feTar 8|

There’s a central server or router, a satellite or ATG modem, and several Wi-Fi access
points distributed through the cabin.

TgT U He1g Fak 7 3R, Th Jlze U1 ATG HISH, 3R H3 Wi-Fi TRId Ui 81d o
When you connect, your device joins this local Wi-Fi network.

W 31U IS 8, AT [$argq 38 R Wi-Fi ead J i € o 2 |

A captive portal page appears in your browser where you either pay, log in, or accept terms
of use.

3 TSGR H T HIYd UIe Ul f3@Ts <l 8 Ta1 MU YT R 8, A HRd § a1 Ak
WHR B 5

Once you're authenticated, the onboard network will start forwarding your traffic over the ATG
or satellite link.

T SR JHONGRUI GH W, 3iaIS Acdd U] ¢fthdh ATG T Yearse foid TR TorT J[& d
L

The airline or provider can shape or filter this traffic.

TIRATH I YTl 39 ¢ fthdh & HTHR & Tehdl § 7 ftheer R Idhdl o |

For instance, providers may block high-bitrate video streaming or VolIP calls, compress
images, and aggressively cache webpages.

I2TERU & oy, vardr gTs-faeve difsat Wi a1 VolP i &l i &R Idhd &, A BN
PR gHd g 3R TS BT 3ATHHB T J HY FR Ihd g |

The in-flight bandwidth is almost always lower than home broadband and also shared among
everyone on board.

T-TdSC SSfagY TILAT BHRIT TR S1SsS | HH gl § 3R as W g+t a1 & argm gt 71
If a single satellite beam is serving multiple aircraft at once, they may compete for the same
capacity.

e, U JeATge SIF U R S [JAFT 1 9ar < e 7, dF § G & & o wferaesf o
THhd gl

This is why performance varies so much between flights, routes, times of day, and providers.
S SR ISHI, AFT, &7 & T 3IR vardrett & o UexH § 9gd SidR gl g |

More sophisticated networks manage this challenge by dynamically allocating bandwidth and
upgrading to higher-throughput satellites.

3P IAd Acadh SIS FU J dSfagy 3Mdfed R 3R I=-3ge Vedrze BT IUTUN B
Y A B YU B |
Even then the basic constraints of limited spectrum, distance, and shared use remain.

forx +ff <Hiftra Waew, g, ok ATgm I S 7o AT &5 B €

Don’t signals interfere with operations?

T

Rrura Tama § g5a8u 8] B2

When cabin crew ask you to switch your phone off for take-off and landing and to use
‘airplane mode’ the rest of the time, they’re mainly trying to eliminate lots of uncontrolled
radio transmitters inside the cabin.

SIS BioH P I TH-3H1th 3R ST & ot ®iF g A IR Tt I TG HiS’
XA R & [T Hgd 8, a1 d T T4 A Bied & 3fex w3 Sifafid el eiefiet & ger
BT BRI P W N B

A phone whose mobile (cellular) radio is on does several things that are awkward for both
aviation and telecom regulators.

U BIF fSrie] Aarge (Aeger) ST = 81, 3 U8 B 3l & Sl i 3R REER
frame 31 & forg wHagul 81 B

It periodically ‘shouts’ loudly in radio terms, scans across multiple bands to find towers, and
maintains a connection.

Ig THI-GHY RIS &1 U1 & SR A FRredmar 8, 3 98 I $Hal ¢ dlfds TR ge b,
3R TP H-1a=H §10 3G g
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In a cabin with a couple hundred phones, that creates a messy blast of radio noise at
unpredictable times and frequencies — much like a noisy playground.

s W HIF! aTdl Biad &, T8 SR T 3R SRRl IR IS MR H7 srqafyd faxwie
01 AT § — fSepd IR ard AeH &I aRE |

In the worst-case scenario, some of that energy could be very close to the frequencies
aeroplane radios, sensors and navigation beacons use.

T TR R |, 3T o1l 1 $o 31 fau & e, W 3R A== diep gr1 IuanT
B S arelt 3R & §gd BRId gl Teb 3

While contemporary aeroplanes are well-shielded and the actual risk is very low, regulators
prefer a conservative approach that minimises known unknowns.
e 3 S SN &1 HH HRA & AU U Tadh DB TR Hd g

Further, a plane full of phones talking directly to towers on the ground still moves quickly and
is visible to many towers at once.

TP SSTET, SHA TR R ekt ¥ WY o1d B B3 WIA! arell [dH Jgd deit I Iadl 8 8T
T & 99 1 % e &) fewrs Sar g

These quirks can confuse handover algorithms and overuse capacity in the cellular network.
3 faivaTd gesNar TENReH & Yfid &R Tohdl § 3R YR Aedd Bt &Hdl BT s
SUANT &1 el g |

This is why telecommunications rules in many places explicitly forbid phones from connecting
to terrestrial mobile networks at cruising altitude, and ‘airplane mode’ is a simple way to
comply.

3 BRI 3 S8 GRIUIR 08 HIAT FHarg W B! &l Reig WSS Aedd J Jo- 4 WY
FY Y AP &, 3R TRGH AIS’ THHT UTa HRA BT IR RIPbT 5 |

To its advantage, passenger Intemet uses equipment that’s part of the aircraft’s certified
systems.

30 &Y & forg, gl SeAe fauM &1 yarfora gonfery o1 fgwar g ara IUDRUN &1 IuNT
HAT B

The Wi-Fi access points inside the cabin and the satellite or ATG radios that link the
aeroplane to the outside world are all installed and tested together with the avionics.

B & 3R & Wi-Fi TaAY UTse 3R farH &1 aredt g I SireA ara earse a1 ATG
I TfaaeT & gry -t 3R udierr e o § 1

The engineers who design them also pick frequencies that are well separated from the bands
that critical onboard systems use and design the antennae and cabling to minimise signal
‘leaks’.

S SR 38 foe &Ra €, 3 Wit srgfal T & S Heayuf sfiels ReH gRT IUanT
fohU O aTct IS § 33T ARG ST, 3R USHT I HEICHT Bl 39 A6 fSolle IR & 1o Rdd
e gAad gl

They’re also expected to prove (through testing) that none of these systems can fail in a way
that also destabilises the aeroplane.

39 g8 TIfed B o1 4t g 1 o1t § (ORTenT & Areqd Q) fp 578 I pis +f womed T
Wb I f[awd 781 81 Gl Sl [aHTH &I ITRR B <

Taken together, the in-flight Internet apparatus addresses the radio interference risks
differently from how individual cellphones do, quelling regulators’ anxieties while allowing you
to stay online.

ST T I YT &, Fora) ! 1 i 1 8t § 3R 319 SfHars- @ urd 5 |
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Grahaa gets nod for
nano satellite launch

The Hindu Bureau
BENGALURU

Grahaa Space, a Bengalu-
ru-based spacetech star-
tup, obtained authorisa-
tion from Indian National
Space Promotion and
Authorisation Centre (IN-
SPACe) to launch its mai-
den nano satellite mission
called Solaras S2, as tech-
nology demonstration by
the end of November.

The launch will happen
from Alcantara Space Cen-
ter (CEA) in Brazil through
the Hanbit-Nano launch
vehicle developed by Ko-
rea-based Innospace, ac-
cording to the company.

“Solaras $2 mission will
qualify our nano satellite
bus and platform and al-
low us to assess the perfor-

The launch will

happen from
Alcintara Space

Center (CEA) located
in Brazil

mance. It is a focused tech-
nical step that confirms
our readiness for the next
phase,” said Ramesh Ku-
mar V, founder and CEO,
Grahaa Space. This pro-
gress has been possible
with the support of TIIC in-
cubation centre at IIST Tri-
vandrum and IN-SPACe.
“The upcoming mis-
sions scheduled for early
2026 with Skyroot will
qualify the communica-
tions module, gather geo
spatial data from the opti-
cal payload and establish
inter-satellite links.”

ets nod for nano satgllite launch
dearse ar= P Hop) fireh

) Grahaa Space, a Bengaluru-based
spacetech startup, obtained authorisation from
Indian National Space Promotion and
Authorisation Centre (IN-SPACe) to launch its
maiden nano satellite mission called Solaras
$2, as technology demonstration by the end of
November.

IS YT THH IETE3HT 16T T Bl HIRAT
TP Siafver MeaTeT R Siflrepeieor 3% (IN-
SPACe) 9 Solaras S2 T 30 TYH A
Aearge feH &) TdR & 3id dF deb-1e! UagH
& =0 T Al A o] HoR) et

. The launch will happen from Alcantara
Space Center (CEA) in Brazil through the
Hanbit-Nano launch vehicle developed by
Korea-based Innospace, according to the
company.

HUN & STHR il SToltd & SABIART W
Fex (CEA) ¥ HINAT fRI Innospace gRT fdwRa
Hanbit-Nano i~ aTg= & HIwrH ¥ fasa1 Sem|
) “Solaras S2 mission will qualify our nano
satellite bus and platform and allow us to assess
the performance. It is a focused technical step that
confirms our readiness for the next phase,” said

Grahaa

RIGE

Ramesh Kumar V, founder and CEO, Grahaa Space.

‘Solaras S2 g gAR A9t earse

BT Geih

T 3R Wewid o YA 7 3R g 36 UaH
TR T Qe §HI | I8 U He@qul ddb-e! ded 8 S gHR STd °R0T & forg

TR BH &1 S FHRll B, UTeT W & TRITAH 3R issf Th= AR 9t 3 el

e This progress has been possible with the support of TIIC incubation centre at lIST
Trivandrum and IN-SPACe.
Ig W IST fa-iaqzd & TIC SAFIE Hex 3R IN-SPACe & 99U I IUI G5 ¢

¢ “The upcoming missions scheduled for early 2026 with Skyroot will qualify the
communications module, gather geo-spatial data from the optical payload and establish
inter-satellite links.”

“Skyroot & TTY 2026 ! &M H iR et firze

ATSY B! YO B,

AP Iels & A1ead § MIMTre-TfA® a1 Tha H1) 3R gex-Aearge foid =ifta

Cruil
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Goa government does a U-turn on

‘permanent’ tiger presence in State
(GS Iii: Environment ]

Jacob Koshy
NEW DELHI

The answer to whether tig-
ers “reside” in Goa de-
pends on who is asking the
question. The Goa Govern-
ment, earlier this year, ar-
gued before a Supreme
Court-appointed commit-
tee that there was “...no
permanent presence of tig-
ers” in the State.

However, in a separate
matter concerning a dis-
pute involving Goa, Karna-
taka and Maharashtra over
the sharing of water from
the Mahadayi river in Goa,
it stated the opposite.

“..The State of Goa
states that there is evi-
dence to show that tigers in
Goa are not merely tran-
sient animals, but are a re-
sident population, and the
forests around Chorla,
Mann and Kankumbi com-
prise a contiguous tiger
landscape corridor, to the
Bhimgad Wildlife Sanctu-
ary in Karnataka to its
south-east and the Anshi
Dandeli Tiger Reserve to its
south that has around 35
tigers.” The latter appears
in a 2018 report of the Ma-
hadayi Water Disputes Tri-
bunal. “Thus, were the
flow of Mahadayi river to
be impeded,” Goa argued,”
it would impact the prey
base as well as tiger
ecosystem”.

The issue of tiger pre-
sence (or absence) in Goa
has come to the fore fol-
lowing the Goa govern-
ment challenging a July

The Goa government says only three tigers were found through
‘camera trapping’ during the NTCA survey of 2018. PT1

2023 order of the Bombay
High Court that directed
the State to declare the
Mhadei sanctuary and oth-
er connected regions — as
recommended by the Na-
tional Tiger Conservation
Authority (NTCA, the no-
dal Central body tasked
with overseeing tiger con-
servation) — a ‘tiger re-
serve’  within  three
months.

The Goa government
filed a special leave peti-
tion (SLP) in the Supreme
Court challenging this or-
der. Its core arguments in
the SLP are that, as per the
NTCA guidelines, an area
of 800-,000 sq. kms
would have to be declared
an inviolate space for a tig-
er reserve. The area alrea-
dy under protection in the
State, in the form of parks
and sanctuaries, added up
to 745 sq. km. “Therefore,
to declare an area larger
than the already protected
area an inviolate space
would be an aberration.”

Secondly, the area that
would have to be declared
a tiger reserve had a “huge
population” of about
1,00,000 individuals
spread across several vil-
lages. Given the paucity of
alternative areas to settle
them and the ‘unwilling-
ness’ of this resident popu-
lation, the move could
translate to social unrest.

In terms of tiger pre-
sence, it argued that only
three tigers were found
through ‘camera trapping’
during the NTCA's tiger es-
timation survey of 2018.
There was “no evidence”
that these tigers were “resi-
dents” of the area; there
were no cubs or young ani-
mals either.

“The protected area is
only a corridor whereby
the tigers transit from Mah-
arashtra to Karnataka or
vice versa, and the area of
Mhadei is only a route,
which is used by tigers to
transit,” the State argued in
its petition. “Such ‘transi-

tory presence’ of tigers in
Mhadei was due to very
few deer (as prey), and
thus, declaring Mhadei
sanctuary as a reserve...
would not serve any signif-
icant purpose,” it said.

SC seeks report

The Supreme Court, this
September, directed a Cen-
tral Empowered Commit-
tee of the Union Environ-
ment Ministry to hear all
the “stakeholders” in the
matter and submit a report
in “six weeks.” The Com-
mittee has reportedly
sought an extension to file
this.

The case traces back to
2011, when the Centre and
the NTCA made multiple
requests to the State of Goa
to notify Mhadei Wildlife
Sanctuary (WLS) and cer-
tain other adjacent areas as
a tiger reserve. But this did
not happen.

In January 2021, four tig-
ers were found poisoned
following which the Goa
Foundation, a non-profit,
filed a petition for the re-
gion to be declared a tiger
reserve. Doing so puts the
onus on the State to im-
prove protection measures
for  conservation  of
animals.

On September 8, 2025,
after counsel for the Goa
Foundation informed the
top court that some propo-
sals for resorts were being
approved in the proposed
tiger reserve, the court
stayed all such activity till
final order and judgment.

Goa government
does a U-turn on
‘permanent’ tiger
presence in State

MaT WP A
I | 919 B
Rt SufRufa
W g2 fern

e The answer to
whether tigers “reside
in Goa depends on
who is asking the
question.

a1 § 979 G § AT
ol, THDI Jald 39
1 W FR AT
fo FaTet DI U T
gl

e The Goa
Government, earlier
this year, argued
before a Supreme
Court-appointed
committee that there
was “...no permanent
presence of tigers”
in the State.

el WHR = 59 T
) e & g
DI g1 fFrgaa
afafa & I 9
fearyrfe Ta o

«.. STl Bt ST
Sufufa T g1

e However, in a
separate matter
involving a dispute
between Goa,

Karnataka and Maharashtra over the Mahadayi river, it stated the opposite.
e, T, Hiced 3R HERTY S o< AGTGTAT A& P! bR daTg b Ueb 37erT HHel H I
UDT 3T hall

o “...The State of Goa states that there is evidence to show that tigers in Goa are not merely
transient animals, but are a resident population, and the forests around Chorla, Mann and

Kankumbi comprise a contiguous tiger landscape corridor...”

Tribunal, 2018).
rl%mm%%@w%ﬁmﬁ%%ﬁm%wwm Sl SR e, afes
T Smard €, iR ral, 7 SR HPpel & SUR & ST T dd ard IRe=d SISk
4 §...” (AeTerl 5id faare fiesgad, 2018)|

e It added that this corridor connects to Bhimgad Wildlife Sanctuary (Karnataka) and Anshi
Dandeli Tiger Reserve, home to about 35 tigers.

S g i} 81 T b I8 BIRSR HIFTE =asia SIHAURUYG (Hlch) 3R 3i=ft-gigelt g
frord @ Ssar g, et o 35 AU § |

(Mahadayi Water Disputes
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“Thus, were the flow of Mahadayi river to be impeded,
it would impact the prey base as well as the tiger
ecosystem.”

U YHR, Al AGIGRT el & FaTg | a1l STait 715 ol
Ig RIGR SR 3R arg mRfRUfdet o & guifaa
Cauilk
The issue of tiger presence in Goa has resurfaced
after the Goa government challenged a July 2023
Bombay High Court order directing the State to
declare Mhadei sanctuary and surrounding regions a
tiger reserve within three months. /

e & §Te Bt IUFRURT BT TET iR IR ST g ifch ' L/
AT TWHR 3 FaATs 2023 & 91T §T3 DI B TSR B A ¢ &, o T Bl ITas
AUYRUY 3R IR & &3 BT I Te B TR ord 9 3 H1 gl T ATl
The Goa government filed an SLP in the Supreme Court, arguing that NTCA guidelines
require 800-1,000 sq. km of inviolate area for a tiger reserve.

AT WHR = T HIE § THUAYL TRR $I, T8 Fed gy [ NTCA fe=nfAd=ii & SFuR e
f¥ord & ferw 800-1,000 T foplt &7 srley & G{W%?

The State said its protected areas add up to 745 sq. km, and expanding beyond that would
be an “aberration.”

1T A HT o I WIerd & 745 vt fameft ©, STR I i &= BT Sivkeg ifvd
SCERE S
It further added that the proposed area has a “huge population” of about 1,00,000 people
across several villages, and relocation would cause “social unrest.”

35 Tg ot el s yRanfad & | @ 1,00,000 ART B ST TSI 7, 3R AT ¥
ATHIFT 3r=Tifer & bt 7
Regarding tiger presence, it said only three tigers were recorded via camera trapping in the
2018 NTCA survey, with no evidence of residents or cubs.

T} Bt IURUY & IR B, 3T el {5 2018 NTCA Tdequr H HuRT ST & et i are
irdl, SfR R SMTaTE! a1 }Maeh! 1 Pl THTO TgT T

“The protected area is only a corridor whereby the tigers transit from Maharashtra to
Karnataka or vice versa...” _

RIS &5 et U BINSR ¢ ST61 § IT9 HERTY F Prifeds I7 5T AUl oI 1.7

The State claimed that “transitory presence” of tigers was due to low prey density and that
declaring the area a tiger reserve would not serve a “significant purpose.”

T4 A g foba o ol @) e IufRufer RIER ot HHt & BRI B 3R 87 B TR
Resref Bty PRt A I Heaqyl SE=T 1T G

Supreme Court seeks report

Tita 1< A fraid =it

In September, the Supreme Court directed the Central Empowered Committee to hear all
stak_eholders and submit a report in six weeks. _ ]

RdeR & gl &1 7 ki axraa Fiifa o @it veff & o) o8 uwrg 8 Ruid 33 &1
Fdw faa

The roots of the case go back to 2011, when NTCA had repeatedly asked Goa to notify
Mhadei WLS as a tiger reserve, but the State did not act.

g T 2011 T ST 8, 918 NTCA = IR-R Tal ! WTas WLS ®I TigiR Rord 9ifvd $3A
DI BT, Wl A9 A HRATS 1 B |

In January 2021, four tigers were found poisoned, leading the Goa Foundation to file a
petition seeking tiger reserve declaration.

S 2021 H IR 919 SgIS U Y, fS9SP a1 Mar BIESTH A <R Rord 9iftd &3 ot
AT aTit 1T SRR &t |

On September 8, 2025, after reports of resort proposals in the proposed reserve area, the
Supreme Court stayed all such activity until final judgment.
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Where does road dust settle in
India’s efforts to clean its air?

in landfills or on the roadsides, from where the wind easily carries it back into the cities, rendering the entire process of sweeping ineffective

Charu Tyagi
Swagata Dey

oad dust mainly comprises
PMuwo and coarse particles and
forms a large share of the air
we breathe. With the National
Clean Air Programme (NCAP) aiming for a
40% reduction in PMiwo by 2025-2026,
reducing road dust is an urgent priority.

This is reinforced by source
apportionment studies across 17
non-attainment cities that have found
road dust to be a major contributor to
PMio (20-52%) as well as PM:s (8-25%)
particles. IIT-Delhi researchers have also
recorded that streets in 32 cities across
Himachal Pradesh, Punjab, Rajasthan,
Uttar Pradesh, and Telangana vary widely
vis-a-vis their silt loads, from 0.2 g/m? to
111.2 g/m?; Delhi averages 14.47 g/m>.

Overall, cities in North India have
heavier silt loads and are thus dustier
than their southern counterparts.

In response, governments have already
invested heavily in fighting dust. Per a
2024 report by the Centre for Science and
Environment, 19,711 crore was allocated
to 131 cities between 2019 and 2025 under
the NCAP to improve air quality. By
November 2023, nearly 64% of the total
fund had been spent on road dust
control, far more than what was spent on
tackling biomass burning, vehicular
pollution, and capacity-building efforts.

While this suggests that there’s a
prioritisation, it’s essential to assess
effectiveness on the ground.

Policy landscape

Efforts to control road dust have been
underway for several years. In January
2018, the Union Environment Ministry
issued a notification to mitigate dust at
construction sites, mandating paving and
blacktopping of roads leading up to such
sites. In 2021, the Commission for Air
Quality Management in the National
Capital Region and Adjoining Areas
(CAQM) recommended the establishment

{» of ‘Dust Control and Management Cells’.

Following statutory directions from the
CAQM, 68 Cells were set up to undenake
a comprehensive set of actions, includi

.
1
1

Eﬁons to control road dust have been underway in India for several yearx Representative photo. SUBHASISH DUTTAJUNSPLASH

the Air (Prevention and Control of
Pollution) Act 1981 make broad references
to road dust management. The
Construction and Demolition Waste
Management Rules 2025 don’t outline
specific regulations addressing road dust
control at the national scale, however.
There are also no standard operating
procedures to scientifically dispose of the
dust collected by manual and mechamsed

identifying dust hotspots, paving and
repairing roads and roadsides, greening
cenlral verges and roadsides, and
ploying mechanised road:
machines and anti-smog guns. The CAQM
periodically reviews these activities.
However, dust from roads and open areas
remains a major driver of poor air quality
in Delhi-NCR.
To strengthen its approach !he CAQM
initiated a study called * g

to prevent

Jurisdictional puzzle

‘While the NCAP, the CAQM guidelines,
and city action plans prioritise control
options such as paving roads and
roadsides, sprinkling water, and so on,
the outcomes remain uneven.

Even with 64% of the total NCAP fund
spent on road repair and maintenance, 29
cities have reported an increase in PM10
conc ions. Of the 68 cities where the

vehicular traffic-induced road dust
resuspension for air quality action plans’
in 2025. In the pilot phase, 24% of 82 km
of assessed road length was found to be in
poor condition, 42% moderate, and 34%
good. The CAQM also set up a committee
to develop a ‘Standard Framework for
Controlling Dust Pollution from Roads
and Open Areas’.

Both initiatives recommended multiple
activities, including paving and greening,
for the NCR states as well as additional
steps such as digital mapping of all roads
in Delhi-NCR and conducting
comprehensive road condition surveys.

Asis evident, these efforts were
focused on Delhi-NCR whereas similar
measures and institutional mechanisms
are needed across India. Indeed, the
Environment (Protection) Act 1986 and

Address : 3rd Floor, KV Tower, Padleyganj Road,
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local PMI0 concentration dropped, 61
were above the National Ambient Air
Quality Standards, pointing to the limited
effectiveness of extant interventions.

One major challenge is fragmented
jurisdiction.

Under the NCAP, municij
corporations and State Pollution Control
Boards are required to curb road dust. In
practice, however, the responsibility is
split across muluple agencies. In Deuu 12

the

Even with 64% of the NCAP fund
spent on maintenance, 29 cities
reported an increase in PM10
concentrations. Of the 68 cities
where local PMIO concentration
dropped, 61 were above the
National Ambient Air Quality
Standards

diffused. Operational constraints add to
the problem. Of Delhi’s total road length
0f 19,000 km, only 8,000 km has been
identified for mechanised sweep ing.
Around 200 mechanised road

development and maintenance. The
collected dust is typically discarded in
landfills or on roadsides, wherefrom the
wind easily carries it back into cities,
rendering the entire sweeping process
ineffective.

Dust suppressant chemicals such as
calcium chloride, magnesium chloride,
and natural polymer-based agents (e.g.
lignosulphate and bitumen-based

emulsions) are widely available. However,

their effectiveness and impact on soil and
road health aren’t well documented. We
need scientifically informed mitigation
strategies, including guidelines for using
dust

machines (each operating at 40 km/hr)
are required to clean this stretch every
day. Yet the number of such machines in
Delhi is only 85. This gap is much wider in
other cities, underscoring the need to
properly estimate road length and for
machine mapping.Road dust
management guidelines should also be
established to define the appropriate type
of cleaning and maintenance machinery
based on road width, surface type, traffic
conditions, debris characteristics, water
availability, and seasonal vamuons

and scientific disposal
mechanisms for collection.

Addressing road and open-area dust
across India will require a holistic and
time-bound approach, embedded within
along-term, sustainable urban planning
framework.

A comprehensive, science-based
regulatory mechanism for cleaner road
construction and maintenance,
considering open roadsides and air
quality as critical components of
infrastructure development plans, is

Finally, to ensure agencies ¢
better, a GIS-based platform should be
created to allow them to monitor and
resolve complamrs in real-time, thus

agencies —
Cor ion, the Delhi D

Authority, the Central Public Works
Department, and the National Highways
Authority of India — maintain roads.
Similarly, 18 agencies are involved in Uttar
Pradesh, 22 in Haryana, and 16 in
Rajasthan. Without clearly demarcated
roles, funds and accountability become

bility. Such a system
can be m!egmted with existing
applications, such as the Green Delhi App
and Swachhata App, to improve
coordination and response.

Practical measures
Dust pollution is mainly caused by
unscientific practices during road

info@patrioticias.in

Contact Number : 9971932488

Website

: patrioticias.in

essential.

Th designed and consi: 1
d dust control ies can
significantly enhance air quality, protect
public health, and help build more
resilient and liveable cities.

(Charu Tyagi is a senior associate and
Swagata Dey heads the Air Quality Policy
and Outreach team, both at the Center for
Study of Science, Technology and Policy
(CSTEP), a research-based think tank.
charudeclO@gmail.com,
swagata.dey@cstep.in)
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Where does road dust settle in India’s efforts to clean its air?

YRd & 91 Uyl &1 Fafd @31 & vardl § s 4o del I Uil 872

e Dust pollution is mainly caused by unscientific practices during the development of roads
and maintenance; the collected dust is typically discarded in landfills or on the roadsides,
from where the wind easily carries it back into the cities, rendering the entire process of
sweeping ineffective

Yl TGN T &1 I TSH| b AN 3R TWRWIT & SR A= YT} & HRU Bl 6;
THAT YT AR R ASIPd T TSB! & R Bhep < Sl €, STeT T §aT 38 T § we=l |
A o ST &, Foras) TS &t gt Ufehar srguTdt 81 It 8

¢ Road dust mainly comprises PM10 and coarse particles and forms a large share of the
air we breathe. _

S ST T/IA: PM10 3R coarse particles T & Bl 8 3R AR WG & 31 Tl 4T B1
ge1 e T 3

o With the National Clean Air Programme (NCAP) aiming for a 40% reduction in PM10 by
2025-2026, reducing road dust is an urgent priority.

AR Tl TR WIUTH (NCAP) &1 06T 2025-2026 6 PM10 | 40% Y ¥ T 8, STfT
RIS K B HH B U AhTd WD 5 |

e This is reinforced by source apportionment studies across 17 non-attainment cities
that have found road dust to be a major contributor to PM10 (20-52%) as well as PM2.5
(8-25%) particles.

g 1d 17 AH-3R-THE e 7 B 7S Wi srurzfade I ¥ oft Ao gt 8, R s
S BT PM10 (20-52%) 3TR PM2.5 (8-25%) T YH Tid U T ] |

o |IT-Delhi researchers have also recorded that streets in 32 cities across Himachal
Pradesh, Punjab, Rajasthan, Uttar Pradesh, and Telangana vary widely vis-a-vis their
silt loads, from 0.2 g/m2 to 111.2 g/m2; Delhi averages 14.47 g/m2.

IIT-Delhi & erbdial 3 U i 32 Rl H Riee @€ 0.2 g/m2 AV 111.2 g/m2 T ©; Akt
BT 3N 14.47 g/m2 B

e Overall, cities in North India have heavier silt loads and are thus dustier than their
southern counterparts.

Hd AR, IWR HRE & TRl A Ryee dls 4@ T iR 3 Sféor yRa &t ga o i
YaR g

¢ Inresponse, governments have already invested heavily in fighting dust. Per a 2024
report by the Centre for Science and Environment, 19,711 crore was allocated to 131
cities between 2019 and 2025 under the NCAP to improve air quality.

BRI A Y ¥ Fues & URt a2 fwar 31 2024 F Hex BR A5 TS THaraR-He Raid &
3IUR, 2019-2025 & Sid 19,711 HRIS 131 | H NCAP & d8d faU U]

o By November 2023, nearly 64% of the total fund had been spent on road dust control,
far more than what was spent on tackling biomass burning, vehicular pollution, and
capacity-building efforts.

AR 2023 TH G B8 BT TATHT 64% S S A TR W {Ha1 511 b1 AT, ol TR
af+f1, e uguor, ok HAfRE fafET @ &l oifdw umi

e While this suggests that there’s a prioritisation, it’s essential to assess effectiveness
on the ground.

g YTl faxarar 8, Afe SR & 1 39! UTS S daa UHTa=ierdT il Sig|

Policy landscape

o Efforts to control road dust have been underway for several years.
RIS T U1 & YA s aul ° OIRT & |

¢ In January 2018, the Union Environment Ministry issued a notification to mitigate dust
at construction sites, mandating paving and blacktopping of roads leading up to such
sites.
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SRt 2018 H Heig TAfaRor BT A 01 Rl IR §d HH B g AlfChd = SIRT fa,

o 39 a6 o1 aTclt TSt & UfTT 3R sAPeuT o 3ifard favar mar|

In 2021, the Commission for Air Quality Management in the National Capital Region

and Adjoining Areas (CAQM) recommended the establishment of ‘Dust Control and

Management Cells’.

2021 ¥ CAQM 7 S Heid TS AAeTfic Aed R a1 &1 B 31|

Following statutory directions from the CAQM, 68 Cells were set up to undertake a

comprehensive set of actions, including identifying dust hotspots, paving and

repairing roads and roadsides, greening central verges and roadsides, and deploying

mechanised road-sweeping machines and anti-smog guns.

CAQM & e Rl & §1g 68 A ST T Sl 4T Gleic g, TSI bl FRAI-UfT,

The CAQM periodically reviews these activities.

CAQM A Tfafafert &t Trg-gag 1R gt #Rdl g

However, dust from roads and open areas remains a major driver of poor air quality in

Delhi-NCR.

Afo feel-NCR # TS&! 3R g &A1 ot ¢ anft 1 v ygwor i

To strengthen its approach, the CAQM initiated a study called ‘Addressing vehicular

traffic-induced road dust resuspension for air quality action plans’ in 2025.

%@Wﬁmmﬁ%%@zozsﬁcmm A aTg-uIia ¥ S¥% FHEIE W 3T Y&
I

In the pilot phase, 24% of 82 km of assessed road length was found to be in poor
condition, 42% moderate, and 34% good.

grere oR0T H 82 frtt Tew A 9 24% @RI, 42% AW, 3R 34% SISt U1 T |

The CAQM also set up a committee to develop a ‘Standard Framework for Controlling
Dust Pollution from Roads and Open Areas’.

CAQM A TE®! 3R Gt &t T yat 0 3 Wes rHad a7 &I IS 71fda Bt

Both initiatives recommended multiple activities, including paving and greening, for
the NCR states as well as additional steps such as digital mapping of all roads in Delhi-
NCR and conducting comprehensive road condition surveys.

2 el 3 R, T, aiR et ARMT, s e wd e o TR
RIwIR B
As is evident, these efforts were focused on Delhi-NCR whereas similar measures and
institutional mechanisms are needed across India.

ST Y &, A U TRea: faeeft-NCR R & fd 3, Safes U8 SU O YRd & a0 § |
Indeed, the Environment (Protection) Act 1986 and the Air (Prevention and Control of
Pollution) Act 1981 make broad references to road dust management.

Environment (Protection) Act 1986 3R Air (Prevention and Control of Pollution) Act
1981 VIS TX YSY BT ATHIT I@E B ¢ |

The Construction and Demolition Waste Management Rules 2025 don’t outline specific
regulations addressing road dust control at the national scale, however.

Construction and Demolition Waste Management Rules 2025 J§1g &R W IS S&
T g fafRre yraems =8t <d|

There are also no standard operating procedures to scientifically dispose of the dust
collected by manual and mechanised sweeping to prevent resuspension.

73T 3R Adhgss WU ¥ T YA & AqI=® ue & [ $15 SOP Hiv[g T8l &,
forerg U= RAehT o Hab |

Jurisdictional puzzle

PR &= i vl

While the NCAP, the CAQM guidelines, and city action plans prioritise control options
such as paving roads and roadsides, sprinkling water, and so on, the outcomes remain
uneven.

Sdfds NCAP, CAQM guidelines, 3R T & P! TRM WH paving roads, roadsides,
sprinkling water S8 fRT=07 fad el &1 Urufiesdr 3a €, aRome snft +ff s €
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Even with 64% of the total NCAP fund spent on road repair and maintenance, 29 cities
have reported an increase in PM10 concentrations.

% NCAP S BT 64% TS TR 3R HIAY IR Wd 8 & dracig, 29 W3l J PM10 H g3
o BT B

Of the 68 cities where the local PM10 concentration dropped, 61 were above the
National Ambient Air Quality Standards, pointing to the limited effectiveness of extant
interventions.

68 XTI H ofgl PM10 FH g3, 371 d 61 [eX 31l 1 National Ambient Air Quality
Standards ¥ SR ¥, 5% gxaadl &1 Wftrg yumasiiaar foed g1

One major challenge is fragmented jurisdiction.

Udh 81 ﬁ?ﬁ fragmented jurisdiction |

Under the NCAP, municipal corporations and State Pollution Control Boards are
required to curb road dust.

NCAP & dgd "R =t 3R State Pollution Control Boards &I IS S& HH PR bl
e g1

In practice, however, the responsibility is split across multiple agencies.

did agR H Ug e & Toidl H 4t g3 8|

In Delhi, 12 agencies — including the Municipal Corporation, the Delhi Development
Authority, the Central Public Works Department, and the National Highways Authority
of India — maintain roads.

faceht o 12 THRAT — S Municipal Corporation, DDA, CPWD, 3R NHAI — TS% JHTad
gl

Similarly, 18 agencies are involved in Uttar Pradesh, 22 in Haryana, and 16 in
Rajasthan.

33 A IR WeR § 18, givamom # 22, 3R e # 16 TSR 2 €
Without clearly demarcated roles, funds and accountability become diffused.
Yfirepraft & Ty FURor & faH1 %8 3R accountability fSGR ST B

Operational constraints add to the problem.

Operational constraints JHII Bl 3R am?r %I

Of Delhi’s total road length of 19,000 km, only 8,000 km has been identified for
mechanised sweeping.

foc &t P71 19,000 km Hsh FIHT% 7T FHad 8,000 km P! mechanised sweeping > ﬁ*ﬂ;’
ECEIRIRIE IS

Around 200 mechanised road-sweeping machines (each operating at 40 km/hr) are
required to clean this stretch every day.

ERSI f%@ Eb;fﬂ'\_rf e FRA %(';I, CITHIT 200 mechanised sweeping machines (X Ud 40
km/hr) & 3T g |

Yet the number of such machines in Delhi is only 85.

AfoT et & URft 7= ad 85 1 5

This gap is much wider in other cities, underscoring the need to properly estimate road
length and for machine mapping.

g 3R 3T T A 3R off 31f¥p 3, PR road length estimation 3R machine mapping
@1 ATIZThaT WY Bl B

Road dust management guidelines should also be established to define the
appropriate type of cleaning and maintenance machinery based on road width, surface
type, traffic conditions, debris characteristics, water availability, and seasonal
variations.

IS & LTQ’?FT%EI, o3| guidelines gH IeU S IS& ﬁ?ﬁ?ﬂé Xdg, %ﬁw debris, T &I
U 3R HIH FGA1d & YR TR Tgt A=A T HR |

Finally, to ensure agencies coordinate better, a GIS-based platform should be created
to allow them to monitor and resolve complaints in real-time, thus improving
accountability.

Oyl & 98k TH-9Y & ol U GIS-based platform ST 91T dTf d FRImad! &1 real-
time monitoring 3R AU PR E%, o accountability EI%T‘I)H
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¢ Such a system can be integrated with existing applications, such as the Green Delhi
App and Swachhata App, to improve coordination and response.

Ul YUITelt ! Green Delhi App 3R Swachhata App ﬁﬁﬁ@ﬁm@@aww%aﬁ
T 3R vfaferar gaR gl

Practical measures
SUrg

e Dust pollution is mainly caused by unscientific practices during road development and
maintenance.
Yd UGN TA: Y8 AT 3R HeAY & GRM unscientific practices % HRU AT 3 |

e The collected dust is typically discarded in landfills or on roadsides, wherefrom the
wind easily carries it back into cities, rendering the entire sweeping process
ineffective.

THY! Y B AR landfills TT roadsides TR B 01 ST €, W8T © 841 3 R eI A @
3Tt B, FORT® 1 ITE UfhA ineffective 8 ST g1

e Dust suppressant chemicals such as calcium chloride, magnesium chloride, and
natural polymer-based agents (e.g. lignosulphate and bitumen-based emulsions) are
widely available.
Dust suppressants S calcium chloride, magnesium chloride, 3R natural polymer-
based agents (@@ lignosulphate, bitumen emulsions) &ﬂﬂ'l'"ﬁ@m%"l

o However, their effectiveness and impact on soil and road health aren’t well
documented.
AfP 7! YHTGRRAT 3R soillroad health TR THIG 33! RE o Tg] o

o We need scientifically informed mitigation strategies, including guidelines for using
dust suppressants and scientific disposal mechanisms for collection.

Ll scientifically informed mitigation strategies T, 9 dust suppressants & IUTNT
3R ésrrﬁw dust disposal ¥ fen-fRdw Bl

e Addressing road and open-area dust across India will require a holistic and time-bound
approach, embedded within a long-term, sustainable urban planning framework.

HRd ﬁ'm GﬁTEﬁf &=l Bt %mﬁ Age %E[ holistic, time-bound, 3R sustainable urban
planning 3R P10 =1iRT|

e A comprehensive, science-based regulatory mechanism for cleaner road construction
and maintenance, considering open roadsides and air quality as critical components of
infrastructure development plans, is essential.

I Sh f\for sk Heag %@ science-based regulatory mechanism 3{[dRdd %’ il open
roadsides 3R air quality I LIPRCRR PIEEIG] H¥ dd aF|

¢ Thoughtfully designed and consistently implemented dust control strategies can
significantly enhance air quality, protect public health, and help build more resilient
and liveable cities.

T 3R thoughtfully designed dust control strategies a1 TUIGHT YUR Tl &, public
health ®T &1 TR Tabvcll § AR A B D resilient Td {1 AT T el ¢ |
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Moss spores
survive space
exposure, testing
life’s bounds

asudevan Mukunt

ow far can plant life be pushed in
l—l harsh environments? Climate

change as much as humans’

plans for colonies on the moon or Mars
makes this question urgent. Scientists
already know that some microbes and
crop seeds can tolerate heavy doses of
radiation, deep cold, and vacuum.

Mosses and other bryophytes were
among the first plants to colonise land
and have survived repeated shifts in the
earth’s climate, yet their limits in true
space conditions were not well known.
Previous space experiments mostly used
vascular plants, which have specialised
tissues to transport water and minerals

through their bodies. Research on mosses

stopped at simulations in labs.

In a study published on November 20
in iScience, researchers from Japan chose
the model moss Physcomitrium patens

because its life cycle and stress responses

have been well studied in the lab. They
examined which moss tissues could
withstand extreme stress, and whether

any of them could stay alive in open space

outside the International Space Station
(ISS).

The team first compared three moss
tissues — young filaments (protonemata),
stress-induced brood cells, and spores
inside their capsule — in simulated
conditions, including intense ultraviolet
(UV) light, freezing, high heat, vacuum,
and vacuum plus short-wave UV. Then
they sent the most resilient stage, spores
encased in their sporangium, to a
platform outside the ISS for nine months
and measured how many spores still

The study strengthened the idea
that brvophytes could help green
extraterrestrial bases and
support life-support systems
while giving astrobiologists a
clearer view of how robust plant
life could be beyond the earth

germinated when they returned.

In the ground tests, protonemata died
quickly under strong UV, long freezing at
minus 80 °C, and when heated to 55 °C.
Brood cells performed better but still
failed under the strongest treatments.
Spores protected by the sporangium were
far tougher: many survived UV doses
about 1,000x higher than brood cells, 30
days of deep freezing, and 30 days at 55°
C, with only partial loss of germination.
They also tolerated nearly a month in
high vacuum and strong vacuum-UV with
almost no drop in viability. In space,
spores from all dark and UV-shielded
groups germinated at about 95%, showing
that vacuum, temperature swings, and
microgravity had little effect. Even in the
fully exposed group, which received
space UV, about 86% of spores still
germinated.

The results suggested while the P.
patens spores themselves were
intrinsically stress-resistant, the
sporangium added a protective shell
against radiation, temperature extremes,
and vacuum - echoing the way seed coats
protect embryos in higher plants, and
may reflect early evolutionary solutions
that helped the first land plants cope with
dry, exposed conditions.

By comparing UV tolerance across
many organisms, the authors also showed
that moss spores rival or exceed famous
radiation-resistant microbes and some
crop seeds, especially in their ability to
handle very-short-wavelength UV. At the
same time, the study noted the spores
were less impressive at ultra-low
temperatures than some tree seeds, that
pigment damage could matter over longer
missions and estimated that spores might
survive 15 years in space based on limited
data and needs testing.

Even so, the authors added, their work
strengthened the idea that bryophytes
could help “green” future extraterrestrial
bases and support closed life-support
systems while giving astrobiologists a
clearer view of how robust plant life could
be beyond the earth.

AT 3t oRE 1 e |

Moss spores survive
space exposure, testing
life’s bounds
Are R sfafver & Hudh o
Shfad 354 @, sftas &t
HHreii H1 udien Hd §Y

Plant Life in Harsh
Environments

$oR qgiaeon § ey &1
Siaq

. How far can plant life be
pushed in harsh environments?
Climate change as much as
humans’ plans for colonies on the
moon or Mars makes this question
urgent. Scientists already know
that some microbes and crop
seeds can tolerate heavy doses of
radiation, deep cold, and vacuum.
FHoR Tafaro § Grelf & g &t
fpaT 3T SR off Yobell 87
Srerarg afvad= 3R Hgsl &1 <gH
gl Mars TR Sicil-l B! AL 39
TY B S Tegaqul F1e g |
P Ted AWMA R & 5o
q&mﬂa (microbes) 3R BHA &
9IS 3 radiation, 3AF 58
3R vacuum g hX IJHhd el

. Mosses and other
bryophytes were among the first
plants to colonise land and have
survived repeated shifts in the
earth’s climate, yet their limits in
true space conditions were not
well known.

?:Iv"l'sc (mosses) 3R 3=
bryophytes ’-j’ﬁ P IUFAY TH
g I¢idiy H dR-dR gU
URadH! 1 g fobar, bR i
grdfae siae uRfRifaal 7 3!

e Previous space experiments mostly used vascular plants, which have specialised tissues to
transport water and minerals through their bodies. Research on mosses stopped at

simulations in labs.

qd SfaRe TN & SHfYHIRIG: vascular plants &1 IUAN g3, ’5HH U ok @fel &1 @ A
It faRY Sdd B € | 1S W Y FaRRmar Rigawe dd & Hfira o1

¢ In a study published on November 20 in iScience, researchers from Japan chose the model
moss Physcomitrium patens because its life cycle and stress responses have been well

studied in the lab.

20 November @1 iScience B UBIRId Teh eI |, FTUM & MYHdI3l 3 Alsd Bls
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Physcomitrium patens ﬁﬁﬂzﬁﬁ? ! Sia-ash 3R q1a fifesan &1 JanTRIrer ﬁﬁﬁ
3T Bl b UT|

They examined which moss tissues could withstand extreme stress, and whether any of them
could stay alive in open ce outside the ISS.
B@'ﬁx‘rﬁ?{ﬂ%ﬁ?ﬂo‘é%ﬂ%ﬁﬁm JAFAH 1 g HR v g R T ITH A PIs ISS &
IER GA fafver § SHfad g ThaT B

The team first compared three moss tissues — young filaments (protonemata), stress-
induced brood cells, and spores inside their capsule — in simulated conditions, including
intense UV light, freezing, high heat, vacuum, and vacuum plus short-wave UV.

31 A Rigeics uRfRufaarl d dF SHdd! & ga1 @ 1— gal fhamc (protonemata), THG-3@d
brood cells, 3R FA & HIcR spores — fSHH did UV light, WIfSiT, 3= dTUHM, vacuum,
3R vacuum + short-wave UV AT & |

Then they sent the most resilient stage, spores encased in their sporangium, to a platform
outside the ISS for nine months and measured how many spores still germinated.

iR 3811 Ta 3% TgRIa Sa=l sporangium Hdg spores P ISS & e YT Wewid
TR =t 7 & forg AT 3R ARl R ST SHGROT & S |

In ground tests, protonemata died quickly under strong UV, long freezing at -80°C, and at
55°C heat.

YA TYemi B, protonemata g UV, @d THT 0 —80°C W HISHT 3R 55°C dTTHM & STeg!
WU

Brood cells performed better but still failed under the strongest treatments.

Brood cells = S8R UeR far, dftr Tad HaR aRkfRufoal & 3 off favrar 33 |

Spores protected by the sporangium were far tougher: many survived UV doses about
1000x% higher than brood cells, 30 days of deep freezing, and 30 days at 55°C, with only
partial germination loss.

sporangium RT WR&d spores Tgd 3% Holgd A: H5 spores 1000x HfRFH UV, 30 fgT Bt
et WIS 3R 30 a1 55°C AMUwM H Sifad I8, Fad 3R SigRur g1 & A1y |

They also tolerated nearly a month in high vacuum and vacuum-UV with almost no drop in
viability.

I I vacuum 3R vacuum-UV ﬁWWﬁWﬁWWWEﬁ%GﬁﬁH
G e foba|

In space, spores from all dark and UV-shielded groups germinated at about 95%, showing
that vacuum, temperature swings, and microgravity had little effect.

sfafer 7, kR x’rﬁ? UV-R1IeE THg! & spores TTHT 95% HHR gU, g1 & f vacuum,
T GRacd SR microgravity &1 Sgd &0 UHTd g3

Even in the fully exposed group, which received space UV, about 86% of spores still
germinated.

g1 d b T dRe ol I H, o space UV T G3HT, TTHT 86% spores HFHRd gU|

The results suggested while P. patens spores themselves were intrinsically stress-resistant,
the sporangium added a protective shell against radiation, temperature extremes, and
vacuum — echoing how seed coats protect embryos in higher plants.

gRomHt 3 Tohd 3T 3 P. patens spores ¥4 G-I 2, 3R sporangium A radiation,
SHARP ATTHA 3R vacuum & fa¥ T TRET IRA UGH DI — 31d a4 ol 3= Uil & dia-
HIC YOI DI & Il 8

By comparing UV tolerance across many organisms, the authors showed that moss spores
rival or exceed famous radiation-resistant microbes and some crop seeds, especially for
very short-wavelength UV.

H oidl § UV Te-RIAdr & ga-l & aad! A feamr o &1 & spores WRIG radiation-
resistant microbes 3fR S crop seeds F IR T 3TN 3P g §, fAVTHR short-
wavelength UV & Ufd|

The study noted spores were less impressive at ultra-low temperatures than some tree

seeds, and pigment damage could matter over long missions; spores might survive 15 years
in space but need further testing.

g = gg vt U fob spores it 8 aTTHM R $S tree seeds fSa- gyt et 9,
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3R I = & pigment &fd AA TG Tt B; spores 15 98 d& 3fafer H Sfifad I8 I&d g,

TR 3R TReI0T 31T B |

e Even so, the authors added, their work strengthened the idea that bryophytes could help
“green” future extraterrestrial bases and support closed life-support systems, while aiding
astrobiologists in understanding plant survival beyond Earth.
fE 2, el 3 gl fob a1 BT 39 fIR 1 HoTgd bRl & fob bryophytes fds &
extraterrestrial bases &1 ‘green” T 3R s life-support systems DI TERI o H G&@ g
Jobd g, 1Y B gt W IR et bt Feiierar wHE H astrobiologists &1 Heg HR Tbd 7 |

Rivers of salt: life
on Bangladesh’s
climate frontline

KHULNA

On Bangladesh’s coast, where mighty Himalayan
rivers meet the sea, water defines every rhythm of ¥;

life, and every struggle.

Rising seas driven by climate change are swa.l- el

lowing low-lying areas, while stronger storms
push saltwater further inland, turning wells and
lakes brackish, according to government
scientists.

For the millions living in the ecologically sensi-
tive deltas of mudflats and mangrove forests, find-
ing clean drinking water has become an escalating
challenge.

Cyclone Aila in 2009 was a turning point. Em-
bankments broke and saltwater swept inland,
flooding not only homes, but seeping into once-
fertile land. The water that once sustained com-
munities became undrinkable, and the land be-
gan to crack under layers of salt.

Balancing act

The people of Khulna and Satkhira districts to-
day live in a fragile balancing act between land
and sea. Many families live in houses built on
bamboo stilts to escape tidal floods. Children
bathe in yellow, saline water and grow up in a
landscape of constant change, where rivers erode
their homes and schools, and displacement has
become the norm.

Men migrate for months seeking work. Women
and children walk for hours across parched,
cracked soil to fetch water from distant ponds, or
harvest rainwater, and store it in tanks supplied by
charities.

Each household stores a few thousand litres,
rationed carefully until the next monsoon arrives.
The daily act of collecting and storing water has
become a quiet ritual of endurance.

Rivers of salt: life on Bangladesh’s climate
frontline

Eﬁ#ﬁﬁ:aﬁmaﬁmmw

On Bangladesh’s coast, where mighty Himalayan
rivers meet the sea, water defines every rhythm of life, and
o ; 5 every struggle.

& ¢ W, el
ifckrR <t fewmerdt At
T @ et €, o
Sffa 1 gR T 3R |
oy &t Fufid HRar gl
e Rising seas driven
by climate change are
swallowing low-lying
areas, while stronger storms push saltwater further inland,
turning wells and lakes brackish, according to government

scientists.
T S 25 ST, Ty afd § wd ws F-

U 1 SR Bl SR bl B &, T P 3R giied WRI B
S

. For the millions living in the ecologically sensitive
deltas of mudflats and mangrove forests, finding clean
drinking water has become an escalating challenge.

FHIS I Seel AR B2NG Shret & Tafarur-Hag-eie asf o
87 91a Al ANl & R W TS U U Seat gt &
TGl
. Cyclone Aila in 2009 was a turning point.
Embankments broke and saltwater swept inland, flooding
not only homes, but seeping into once-fertile land.
2009 T IHATd AT U HEIYU! A8 UT| deay ge MY 3R
GRI U $feR dob 98 1, Forg o1 o F-a1d Bt e,
chT Yy 1 it g

The water that once sustained communities became
undrlnkable, and the land began to crack under layers of
salt.

I8 Ut S ot TRl I Sfiam T T, ¥R A 78T et SR Ufly T Bt IRl & A R

il

Balancing act

Tgad &1 gud
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The people of Khulna and Satkhira districts today live in a fragile balance between land and
sea.

STST AT 3R ATAART fTat & a1 T 3R T & 19 T AN e 8 oitd ¢ |
Many families live in houses built on bamboo stilts to escape tidal floods.

&% URGR SIRIY §1¢ | &2 & {7y o7 & @l iR &4 TR A I8 &

Children bathe in yellow, saline water and grow up in a landscape of constant change, where
rivers erode their homes and schools, and displacement has become the norm.

= Uid, @R U 810 § 9R Ue U8 URAY & 92 81 & el A 9% W 3R 16 HIe
Al 8, SR faRTUT WM 91 89 7% §

Men migrate for months seeking work.

UoY HEH! db &9 Pt dem J o Hd & |

Women and children walk for hours across parched, cracked soil to fetch water from distant
ponds, or harvest rainwater, and store it in tanks supplied by charities.

TR 3R o= Gt, el g oA WR Hel Ted € difds QR & ararral © Ur &1 Tab, a1 auf ofd
TH HR T 3R T GHGIAIST GRT JUAS FRIT MY Chi H 1R T |

Each household stores a few thousand litres, rationed carefully until the next monsoon
arrives.

;vmwm&ﬁawﬁ%am%ﬁ@m&ﬁwwwwﬂﬁw%w
|

The daily act of collecting and storing water has become a quiet ritual of endurance.

U 35T B SR TUfRd I HT ¢ B T Wi TeRITAdl &1 SI8H 54 D1 ¢ |
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Southeast Asia’s rivers, people
at risk from toxic mines: study

Over 2400 mines in the region could be releasing toxins such as cyanide and mercury into water-bodies downstream, says

a Stimson Center study; this exposes millions of people living along these rivers to health risks, and even global consumers

Reuters
THAILAND

or most of her life,
F59-year-old farmer

Tip Kamlue has irri-
gated her fields in north-
ern Thailand with the wa-
ters of the Kok River, which
flows down from neigh-
bouring Myanmar before
joining with the Mekong
River that cuts through
Southeast Asia.

But since April, after
authorities warned resi-
dents to stop using the
Kok’s water because of
concerns over contamina-
tion, Ms. Tip has been us-
ing groundwater to grow
pumpkins, garlic, sweet
corn and okra.

“It’s like half of me has
died,” she said, standing by
her fields in Tha Ton sub-
district.

Across mainland South-
east Asia, more than 2,400
mines — many of them ille-
gal and unregulated -
could be releasing deadly
chemicals such as cyanide
and mercury into river wa-
ter, according to research
from the U.S.-based Stim-
son Center think tank re-
leased on Monday.

“The scale is something
that’s striking to me,” said
Brian Eyler, senior fellow
at Stimson, pointing to
scores of tributaries of ma-
jor rivers, like the Mekong,
the Salween and the Irra-
waddy that are probably
highly contaminated.

The Stimson report
marks the first comprehen-
sive study of potentially

Wake-up call: Villagers of Tha Ton protest calling for the shutdown of mines upstream and the
restoration of water quality in the Kok, Sai, Ruak, Mekong and Salween rivers in Myanmar. REUTERS

polluting mines in main-
land Southeast Asia. Re-
searchers analysed satellite
imagery to identify mining
activity including 366 allu-
vial mining sites, 359 heap
leach sites and 77 rare
earth mines draining into
the Mekong basin.

Most alluvial mining
sites are gold mines,
though some also extract
tin and silver. Heap leach
mining sites include those
for gold, nickel, copper,
and manganese extraction.

The Mekong is Asia’s
third-largest river and sup-
ports the livelihood of
more than 70 million peo-
ple as well as the global ex-
port of farm and fisheries
products.

“Because so much of the
Mekong Basin is essentially
ungoverned by national
laws and sensible regula-
tions, the basin is unfortu-
nately ripe for this kind of
unregulated activity to oc-

cur at a high level of inten-
sity and the huge scale that
our data reveals,” Mr. Eyler
said. The toxic chemicals
released through unregu-
lated rare earths mining in-
clude ammonium sul-
phate, and sodium cyanide
and mercury that are used
for two different types of
gold mining, according to
Stimson researchers.

That exposes not only
the millions of people who
live along the Mekong in
Southeast Asia to health
risks, but also consumers
elsewhere. “There is not a
major supermarket in the
U.S. that doesn’t have pro-
ducts from the Mekong Ba-
sin, including shrimp, rice
and fish,” Mr. Eyler added.

China-backed mining

The emergence of new Chi-
na-backed rare earth
mines in eastern Myanmar,
not far from the mountai-
nous border with Thai-

land, initially set off con-
cerns among researchers
of the danger of down-
stream pollution along the
Kok River, including areas
like Tha Ton.

The contamination pat-
tern on samples from the
Kok River shows the pre-
sence of arsenic — linked to
rare earth and gold mining
— alongside heavy rare
earths like dysprosium and
terbium, said Tanapon
Phenrat of  Thailand
Science Research and In-
novation, a Thai govern-
ment research agency.

“It has only been two
years since the rise of rare
earth and gold mining in
Myanmar at the Kok Riv-
er’s source,” said Mr. Tana-
pon, who conducted test-
ing of the waters this year
and warns of a sharp rise in
contamination levels un-
less mining is stopped.

Myanmar, which erupt-
ed in conflict after the mil-

itary seized power in 2021,
is one of the world’s largest
producers of heavy rare
earths, critical minerals in-
fused into magnets that
power the likes of wind tur-
bines, electric vehicles and
defence systems.

From mining sites in
Myanmar, the raw material
is transported for process-
ing to China, which has a
near-monopoly over pro-
duction of these vital mag-
nets, with Beijing deploy-
ing rare earths as leverage
in its tariff war with the
U.S. “In general, Chinese
nationals work on these
mines as managers and
technical experts,” he said.

In response to ques-
tions, China’s Foreign Mi-
nistry said it was not aware
of the situation.

The Thai government
has established three new
task forces to coordinate
international cooperation,
monitor the mines’ health
impact and secure alterna-
tive supplies for communi-
ties along the Kok, Sai, Me-
kong and Salween rivers,
said Deputy Prime Minis-
ter Suchart Chomklin.

In northern Tha Ton,
signs still hang on a bridge
over the Kok River, calling
for authorities to shut
down the rare earths
mines upriver, and farmers
like Ms. Tip are desperate
for an intervention.

“I just want the Kok Riv-
er to be the way it used to
be — where we could eat
from it, bathe in it, play in
it, and use it for farming,”
she said.

Southeast Asia’s rivers, people at risk from toxic mines: study

gféror-gd oRrar o1 afeat sk @i STt WeH! | Sifaw |: sredaq

e For most of her life, 59-year-old farmer Tip Kamlue has
irrigated her fields in northem Thailand with the waters of
the Kok River, which flows down from Myanmar before
joining the Mekong River.

U BT Siia H, 59 afg fpae fou wwqu A St o
sole H 307 Wdl &I R Bid 7t & Ut A $1 @, S
TR ¥ IgHR ABIT A1 F e g

e But since April, after authorities wamed residents to stop
using the Kok’s water because of contamination concerns, Ms. Tip has been using
groundwater to grow crops.

AfhT 30, TTa MBI 7 U Bt [Ridreii & HRU S e BT UM STAHTA 7 HA B
AR A, g9 A PR RY Yot T ST R @ B

o “It's like half of me has died,” she said, standing by her fields in Tha Ton.
TN AT § O AR 31T BT TR A1 8Y,” I6i1 YT e § 310 Wl & U1 WS gk Hel|

e Across mainland Southeast Asia, more than 2,400 mines — many illegal and unregulated —
could be releasing cyanide and mercury into river water, according to the U.S.-based
Stimson Center.
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e “The scale is striking,” said Brian Eyler, noting that tributaries of major rivers like the
Mekong, Salween and Irrawaddy are likely contaminated.
g THMT IibH ATl &,” S SIER 7 HeT, I8 JaTd gU o AP, Wad i 3R RIadt oiet
et Pt gerad Afeal Gyad: ugha B

e The Stimson report is the first comprehensive study of potentially polluting mines in the
region, identifying 366 alluvial, 359 heap leach, and 77 rare earth mines draining into the
Mekong basin.
Rewg RO & T UguuIdR} Wi &1 Ugdl U 31eq9- g, o 366 W, 359 €19 o,
3R 77 ¥R 3rf e A IR & 98 gU U TR |

e Most alluvial mines are gold mines, with some extracting tin and silver; heap leach mines

extract gold, nickel, copper, and manganese.

TEIR R @eH 911 31 €, 9ef 3o fo 3k it R §; €u offe @em I, R,

www.patrioticias.in

e IR B AT g

e The Mekong supports over 70 million people and exports farm and fisheries products
globally. ] _
AHAT A1e) 70 TR @ 3iftres A &1 Sitgs TH IRl § SR Y 9 7 ITS] HT Ayl
fafd ol 5

e Because much of the basin lacks proper laws and regulations, it is vulnerable to unregulated
mining, releasing ammonium sulphate, sodium cyanide, and mercury.

Fiffer IR 1 1 e HT 9IR ffat @ dferd B, u sifafiid @ & Ui Hagia &,
fore sriferaw Fete, Hifdaw ArgaTss, SR URT Adddr B

e This endangers millions in Southeast Asia and consumers worldwide who buy products like
shrimp, rice and fish from the Mekong Basin.

T8 lerr-gd ulRrr & aral at SR gar 1R & Iuriadrsit &l sy & STerdr 8, St AT
IR B 3T, =Tad 3R AS! 98 IdIE TEd B

China-backed mining

9 guida @1

o New China-backed rare earth mines in eastern Myanmar near Thailand have raised
concerns of contamination in the Kok River.

é{ﬁWﬁwéﬁ%’%wm%ﬂqwﬁfawmeﬁﬁmﬁﬁwﬁmwﬁ
|

e Tests show arsenic along with heavy rare earths like dysprosium and terbium in the river.
TRt | Tt e, SR fEaiRm g efdaw o 4l R sl ure e B

e Myanmar, in conflict since the 2021 coup, is one of the world’s largest producers of heavy
rare earths used in wind turbines, EVs, and defense systems.

2021 % W TATIAC & d1e JTHR TR A1 & o T8 HRI 1R 3f Ireas! 7 8 uw
g, ot fds Taiga, 41, oiik v&m wonferat & Iua 81d &
e The raw materials go to China for processing, which holds a near-monopoly on rare earth
magnet production.
%d?v-ll TS TRHR0T 3 forg = ST St ], Forres oy YR ol e IdTe R A HIT UhTIdR
I
e Chinese nationals often manage these mines as experts.

A RSP IRR 39 WeH! H Uy 3R dh-ip! [IRNY b 20 B HH HA g |

Regional response
At wfafawan

e Thailand has formed three task forces to coordinate internationally, monitor health impacts,
and secure alternative water sources.

A ARSI T, T[RRI YUTG! BT TR, 3R Ih e oId Fid GHTad &= & g
i erep B & §1
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e Signs along the Kok River demand closure of the rare earth mines.
DI o] P IR T TReR 1R 31 el HY §g HA B AR IR B
Farmers like Ms. Tip desperately want restoration of the river to its old, clean state.

o T O e ) Y I R, W oAl A e e Fred B

. q% ust want the Kok River to be the way it used to be,” she said.

Rth =Tect & 3 ey 7t ) &1 &) oy SRl T " IE e

| DM | 25/11/2025
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Navy gets ‘silent hunter’,
80% home-grown Mahe

Army chief General Upendra Dwivedi launches warship, says ‘true strength’ of the armed forces

lies in ‘synergy’, adds that Army, Navy and Air Force form ‘the trinity of India’s strategic strength’

The Hindu Bureau
MUMBAI

NS Mahe, India’s first
l Mahe-class anti-sub-
marine warfare shal-
low watercraft, was com-
missioned at the Naval
Dockyard by General
Upendra Dwivedi, Chief of
the Army Staff, on Monday.
With over 80% indige-
nous components, the ship
is another step in the In-
dian Navy’s efforts towards
achieving self-reliance, the
Navy said. The induction
was done after long, rigo-
rous trials for over two
years, officials said. Due to
its stealth and unyielding
readiness, INS Mahe’s mot-
to is ‘Silent Hunters’.

This was the first time
an Army chief presided ov-
er the commissioning of a
naval warship. General
Dwivedi said that the true
strength of the Indian
armed forces lay in syner-
gy among the three servic-
es.

“In the age of multi-do-
main operations, the coun-
try’s ability to act in con-
cert from the depths of the
ocean to the highest fron-
tier will determine the se-
curity influence of the In-

-

INS Mahe, the Mahe-class anti-submarine warfare shallow
watercraft at the Naval Dockyard in Mumbai. EMMANUAL YOGINI

dian Republic,” he said,
adding that Operation Sin-
door showcased the seam-
less harmony between the
services.

Major transformation
The Army chief noted that
the force is undergoing a
major transformation,
with joint-ness and integra-
tion serving as key pillars.
“As said by Helen Keller,
alone we can do so little.
Together we can do so
much. So, as a soldier, we
are standing among seafar-
ers... The sea, land, and
the skies from a single con-
tinuum of national securi-

ty. And together, the Army,
Navy and Air Force form
the trinity of India’s stra-
tegic strength,” General
Dwivedi said.

INS Mahe, the lead ship
of eight vessels in its class,
has been designed and
built by Cochin Shipyard
Limited.

It will form the first line
of coastal defence, inte-
grating seamlessly with
larger surface combatants,
submarines, and aviation
assets to maintain constant
vigilance over India’s mari-
time areas of operation.

“Today’s ceremony not
only marks the induction

Navy gets ‘silent hunter’, 80% home-grown Mahe

of a potent new platform to
a maritime order of battle,
but also reaffirms our na-
tion’s increasing capability
to design, construct, and
field complex combatants
with indigenous technolo-

This commissioning will
significantly augment the
Indian Navy’s capability to
ensure near-sea domi-
nance, strengthen the
coastal security grid and
safeguard our maritime in-
terests across the vast ex-
panse of our littorals,” Gen-
eral Dwivedi said.

Listing out the abilities
of the warship, a govern-
ment statement said, “The
ship’s combat suite blends
multiple systems into a
compact yet potent net-
work. She is specially de-
signed to undertake anti-
submarine operations in
coastal and shallow waters.
Fitted with advanced wea-
pons, sensors, and com-
munication systems ena-
bling it to detect, track,
and neutralise sub-surface
threats with precision, the
ship can sustain prolonged
operations in shallow wa-
ters and features techno-
logically advanced machin-
ery and control systems.”

Adt &1 fore <Orgde gev, 80% @eRl AR

Army chief General Upendra Dwivedi launches warship, says ‘true strength’ of the
armed forces lies in ‘synergy’ adds that Army, Navy and Air Force form ‘the trinity of

India’s strateglc stren
vga g i fbar, wgl b I3IRd gl B arafd®
ﬁ%m ﬁ% 3R I, ﬁ@maargﬁmﬁwmaﬂ urifae wfe @t Hyfed

¢ |INS Mahe, India’s first Mahe-class anti-submarine warfare shallow watercraft, was
commissioned at the Naval Dockyard by General Upendra Dwivedi, Chief of the Army Staff,
on Monday.
TSTATY HIR, HRd 1 UgdT HIB-gaTd USI-Harie aRbaR Sl aiespIue, THaR &
TR TG SR 3% f§adt gRT AT Sidare & HHIRH fosar
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o With over 80% indigenous components, the ship is another step in the Indian Navy’s efforts
towards achieving self-reliance, the Navy said.
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e The induction was done after long, rigorous trials for over two years, officials said.
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e Due to its stealth and constant readiness, INS Mahe’s motto is ‘Silent Hunters’.
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e This was the first time an Army chief presided over the commissioning of a naval warship.
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e General Dwivedi said that the true strength of the Indian armed forces lay in synergy among
the three services.
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o “In the age of multi-domain operations, the country’s ability to act in concert from the depths
of the ocean to the highest frontier will determine India's security influence,” he said.
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e He added that Operation Sindoor showcased seamless harmony between the services.
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Major transformation
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o The Ammy chief noted that the force is undergoing a major transformation, with jointness and
integration as key pillars.
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¢ INS Mahe, the lead ship of eight vessels in its class, has been designed and built by Cochin
Shipyard Limited.
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o |t will form the first line of coastal defence, integrating with surface combatants,
submarines, and aviation assets to maintain vigilance over India’s maritime areas.
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e The commissioning reaffims India’s capability to design, construct, and field complex
combatants with indigenous technology.
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e The ship will significantly strengthen coastal security and ensure near-sea dominance.
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e The ship’s combat suite combines multiple systems into a compact yet potent network.
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e She is specially designed for anti-submarine operations in coastal and shallow waters.
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o Fitted with advanced weapons, sensors and communication systems, it can detect, track
and neutralise sub-surface threats with precision.
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e The ship can sustain prolonged operations in shallow waters and features technologically
advanced machinery and controls.
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