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2025 ICTP Prize
awarded to
Titas Chanda,
Sthitadhi Roy

Vasudevan Mukunth

he 2025 ICTP Prize has been
T awarded to Titas Chanda of

IIT-Madras and Sthitadhi Roy of
the International Centre for Theoretical
Sciences, Bengaluru, the International
Centre for Theoretical Physics (ICTP) has
said.

A statement said the award “recognises
the winners’ exceptional and original
contributions to the theory of quantum
many-body systems, at the interface of
condensed matter and quantum
information science,” and that their work
has “opened new directions in the
understanding of non-equilibrium
dynamics of quantum systems, quantum
correlations, and measurement-driven
phase transitions.”

That is, the physicists study many
interacting quantum particles using ideas
from both condensed matter physics and
quantum information science.

This work is relevant to problems in
keeping quantum devices — like quantum
computers and sensors — under control
and understanding what they do when
they’re not in equilibrium.

Quantum many-body systems are those
with lots of quantum ‘pieces’, e.g.
electrons in a solid or atoms in an
ultracold gas, whose collective behaviour
is dominated by how they interact.
Because the particles influence each
other, physicists can’t usually understand
the whole system by solving for one
particle at a time.

The ICTP Prize has been

awarded annually since 1982 to
voung scientists from developing

countries

Condensed matter is the branch of
physics dealing with collective behaviour
in materials and engineered matter,
including magnets and superconductors.
It tries to answer questions like: what
phases exist? Why do they magnetise?
How do they conduct heat? What
happens near a phase transition? And so
on. Likewise quantum information
science treats quantum states as
information and uses quantities like
entanglement and entropy to characterise
and manipulate them.

Mr. Chanda, an assistant professor at
IIT-Madras, shared the prize for
contributions to quantum information
science and quantum many-body physics,
including work on quantum correlations
and open quantum systems as well as
applications such as “quantum batteries,
communication protocols, and resource
theories.” His work includes the
development of numerical tools and
results across areas that the release listed
as quantum optics, cold atoms, and
strongly correlated systems, the
statement added.

Mr. Roy, an assistant professor at the
International Centre for Theoretical
Sciences in Bengaluru, under the Tata
Institute of Fundamental Research,
shared the prize for contributions to “the
non-equilibrium dynamics of quantum
many-body systems,” including work on
“measurement-induced phenomena,
many-body localisation, and emergent
phases of quantum matter.” In its release,
the ICTP said his research includes results
on “hybrid quantum circuits” and
“protocols that harness measurements to
prepare exotic topological and dynamical
phases”.

The ICTP Prize is an annual affair and
has been awarded since 1982 to young
scientists from developing countries. It
carries a certificate and a cash
component. Past winners from India
include Mohit Kumar Jolly, Narendra
Ojha, Aninda Sinha, Shiraz Minwalla,
Ashoke Sen, and G. Baskaran.

The ICTP was founded by Pakistani
physicist and Nobel laureate Abdus Salam
in 1964 to support scientists from
developing countries.

mukunth.v@thehindu.co.in
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e The 2025 ICTP Prize has
been awarded to Titas Chanda
of liIT-Madras and Sthitadhi
Roy of the International
Centre for Theoretical
Sciences, Bengaluru, the
International Centre for
Theoretical Physics (ICTP)
has said.
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o A statement said the award
“recognises the winners’
exceptional and original
contributions to the theory of
quantum many-body
systems, at the interface of
condensed matter and
quantum information
science,” and that their work
has “opened new directions in
the understanding of non-
equilibrium dynamics of

quantum systems, quantum correlations, and measurement-driven phase transitions.”
e Thatis, the physicists study many interacting quantum particles using ideas from both

condensed matter physics and quantum information science.

3ryfd, A 1ifaes faa Fe=s AR fihfora 3iR wicw ga1 fage aHf & far! &1 I

HRd U 3 TRER o1 3 aTc HicH HUN BT T Hd & |

e This work is relevant to problems in keeping quantum devices — like quantum computers

and sensors — under control and understanding what they do when they’re not in

equilibrium.
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Quantum many-body systems are those with lots of quantum ‘pieces’, e.g. electrons in a
solid or atoms in an ultracold gas, whose collective behaviour is dominated by how they
interact.
wicH A-t-aTs! Rvewy 3 yonferdt § fomd 9gd @ &icH U Bid 8, o 319 | gaae 1 a1
3cdd 331 1 | WA, ST Ifed sadgR 3% AR 3id:forar ¥ Ffid giar 81
Because the particles influence each other, physicists can’t usually understand the whole
system by solving for one particle at a time.

FP BT UH-gAR B! YT B §, 3T e AT TH=I: Th-Ueh HUI B 5 HRb
ORI OTTeH T g aHe e |

Condensed matter is the branch of physics dealing with collective behaviour in materials
and engineered matter, including magnets and superconductors.

P~ fiex e o ag T & ot gardf ok it T o Arfe® saagR & SiEH
FRaHl &, o gaw 3R guRB S AT 8

It tries to answer questions like: what phases exist? Why do they magnetise? How do they
conduct heat? What happens near a phase transition? And so on.

g T8 Ul & IR Wil §: HH-HH o Bl A5G &, d Gafebd &1 8id §, d SSAT BT HAR0T
Y P, AR Wt IR & U1 7 gidl 5

Likewise quantum information science treats quantum states as information and uses
quantities like entanglement and entropy to characterise and manipulate them.

4 UPR PieH AT AT SicH a3l & Gaa1 & U H Jdl § 3R 3= 903 g
dfa w37 & fe geede 3k Gerdt SR HTuc st &1 IuTNT SRl g

Mr. Chanda, an assistant professor at lIT-Madras, shared the prize for contributions to
quantum information science and quantum many-body physics, including work on
quantum correlations and open quantum systems as well as applications such as
quantum batteries, communication protocols, and resource theories.
SAMEATEAN-A H TRIS NhaR Nt =1 3 SicH a1 fa7 iR SieH Ah-aidt fefaa
T e & o ISR A1 fohan, o @iew Jgday, U+ SicH Riew, au1 died
Sefval, TarR weleid, ok R e o sy i g

His work includes the development of numerical tools and results across areas that the
release listed as quantum optics, cold atoms, and strongly correlated systems, the
statement added.

T & IR, 39 BRI H HRATHS IUBIUN &1 [dHR 3R BicH AT, it Tew,
TUT TEITelt Pifvdes Riera S &=t & ufvom wnfia g

Mr. Roy, an assistant professor at the International Centre for Theoretical Sciences in
Bengaluru, under the Tata Institute of Fundamental Research, shared the prize for
contributions to the non-equilibrium dynamics of quantum many-body systems.

TTel Sfeecye 3iTw hetHed RRad & Siavfd d7ge U §evvHd Hex Bk AiRkfesa
IS H Ygsh MhaR i 39 A Picq A-qis! Riew ot A-gfofafaad srafaew o
T & oY QReBR a1 foan

His work includes measurement-induced phenomena, many-body localisation, and
emergent phases of quantum matter.

;ﬂ%mﬁw-ﬂﬁamﬁ, AN-I1EY AParseimH, 3R HicH Uerd & IS el AT

|

In its release, the ICTP said his research includes results on hybrid quantum circuits and
protocols that harness measurements to prepare exotic topological and dynamical
phases.

ICTP = 30+t fagife & &1 fob 3 xNe  grsfors wicw Afhed 3R ATIH BT SURT He
T MelwTa A 2, 5 Afdia raiRee iR ST d e 3R 339 3

The ICTP Prize is an annual affair and has been awarded since 1982 to young scientists
from developing countries.

ITEHNN TRBR & aife PR § 3R T8 1982 ¥ fasraxita 3= & gar dgi=e! &
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It carries a certificate and a cash component.

U WY Th YHTOMGS 3R T iR Hf < SIreht 51

Past winners from India include Mohit Kumar Jolly, Narendra Ojha, Aninda Sinha, Shiraz
Minwalla, Ashoke Sen, and G. Baskaran.

YRA J gd faoiarsit & wifgd $AR e, s siveg, o= g1, RRrer fimaren, srne
{1, 3R off. IDH WA & |

The ICTP was founded by Pakistani physicist and Nobel laureate Abdus Salam in 1964 to
support scientists from developing countries.

T RITIHT YTt e fagme SiR Aied RpR fasar T 3 1964 &
famrasita 3= & JTfet & Tmda & o &t ot =

GS Paper I1: Polity,

TOPICS COVERED

16 December

1.

Raj Kumar Goyal takes oath as CIC; 8 more sworn in
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Raj Kumar
Goyal takes
oath as CIC; 8

more Sworn in
4GS I1: Polity ]

The Hindu Bureau
NEW DELHI

President Droupadi Mur-
mu on Monday adminis-
tered the oath of office to
former Indian Administra-
tive Service (IAS) officer
Raj Kumar Goyal as the
Chief Information Com-
missioner of the Central In-
formation Commission.
Mr. Goyal took charge and
administered the oath of
office to eight new Infor-
mation Commissioners in
the presence of two incum-
bent Information Commis-
sioners, Anandi Ramalin-
gam and Vinod Kumar
Tiwari

The new appointees are
Surendra Singh Meena,
Ashutosh Chaturvedi, Swa-
gat Das, Sudha Rani Relan-
gi, PR. Ramesh, Khush-
want Singh Sethi, Jaya
Varma Sinha, and Sanjeev
Kumar Jindal. The Central
Information Commission,
set up under the RTI Act
with up to 10 members,
now has a full panel for the
first time in nine years.

Raj Kumar Goyal takes oath as CIC; 8 more sworn in

IS PHR A A Mgl & =u & 9y ot; 8 3= = ot
Ty &

e Raj Kumar Goyal takes oath as CIC; 8 more sworn in
S HHAR T - WM & U & 0y of; 8 3= A ff xmy it

e President Droupadi Murmu on Monday administered the oath of
office to former Indian Administrative Service (IAS) officer Raj Kumar
Goyal as the Chief Information Commissioner of the Central
Information Commission.

APUfY ot g 3 FHaR &) gd W yRmafie a1 (sndeew)
SHTUBRI IS FHAR YA B BRI AT TN & &I AT YT &
FUH U &I 9y s

e Mr. Goyal took charge and administered the oath of olice to eight
new Information Commissioners in the presence of two incumbent
Information Commissioners, Anandi Ramalingam and Vinod Kumar
Tiwari

ot Trd ¥ HRIUR JUTAT 3R &1 Td9T AT TG, Sl IAfiT
3R e puR faart &) Ul & 8ime AT GET Smgarl &1 U &
Y s |

¢ The new appointees are Surendra Singh Meena, Ashutosh
Chaturvedi, Swagat Das, Sudha Rani Relangi, P.R. Ramesh,
Khushwant Singh Sethi, Jaya Varma Sinha, and Sanjeev Kumar
Jindal.

U g e § ¥s Rig #41, ety aqddl, W@nTd &, gut I
fSiqa|

e The Central Information Commission, set up under the RTI Act
with up to 10 members, now has a full panel for the first time in nine
years.

ST GEAT STERT, o RS Sfufraw & aga siftiean 10 wewal
F 1Y WM 8, 3« Y auf & Ugeht aR YUl 39d & Iq1Y 7|

GS Paper II: Governance,

TOPICS COVERED

16 December

1.
Centre proposes to send Bill that seeks to replace UGC to joint committee
&% = UGC DI 9 aTa fadae &1 Igad Ifffa &1 deq &1 uard 3@l

2. Why were IndiGo operations disrupted?

S & e A I1em 4 g2
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Centre proposes to send
Bill that seeks to replace
UGC to joint committee

Abhinay Lakshman
NEW DELHI

The Union government on
Monday proposed that the
new Viksit Bharat Shiksha
Adhishthan (VBSA) Bill,
2025, which seeks to over-
haul the higher education
regulatory framework by
replacing the University
Grants Commission (UGC),
be sent to a Joint Parlia-
mentary Committee with

New chapter

The Viksit Bharat Shiksha Adhishthan Bill was introduced by
Union Minister Dharmendra Pradhan in the Lok Sabha

= The Bill proposes the setting up of a higher
education commission along with three councils

= |t seeks to subsume
the functions of the
University Grants
Commission, the

All India Council for
Technical Education,
and the National
Council for Teachers'

u The commission will
be an apex umbrella
body to provide direction
for comprehensive and
holistic growth of higher
education and ensure
coordination

between the Councils,

-

Centre proposes to send Bill
that seeks to replace UGC to
joint committee

$% 9 UGC &I 94 ard
fatae ! dgaa afafa o do=
BT UXATd I@I

e Centre proposes to send Bill that
seeks to replace UGC to joint
committee

Fg 7 UGC P! ggo aral fadas o1
T TSR A & U5 &1 TRa
@l

e The Union government on Monday
proposed that the new Viksit Bharat
Shiksha Adhishthan (VBSA) Bill,

members  from both  Education the Bill says 2025, which seeks to overhaul the
Houses. i i

Union Education Minis-  liamentary Affairs Minister ~ mission as a regulatory bo- hlgher edl'.lcatlon regl:llatory framework
ter Dharmendra Pradhan  Kiren Rijiju rose and said dy, under which the by replacmg the Umver3|ty Grants
on Monday afternoon ta-  the government had decid-  regulatory, accreditation, Commission (UGC), be sent to a Joint
bled the Bill even as MPs  ed to propose that this Bill  and standards councils will

from across Opposition
parties opposed it, arguing
that the Bill represented
“executive  overreach”,
subjected higher educa-

be sent to a joint commit-
tee constituted by the
Speaker.

Mr. Rijiju said that in the
meeting of the Lok Sabha’s

function. It notably divorc-
es the UGC’s grants-disbur-
sal power from the regula-
tory body, handing this
funding power over to

Parliamentary Committee with
members from both Houses.

IR &I g PR 1 Ud fobar fos
fayfaemera e 3malT (UGC) B

tional institutes to “perva-  Business Advisory Com- “mechanisms devised by deapl 3 ﬁ-q-l-qa; m% 1

sive executive control, mittee, “Many members the Ministry of Education”. ﬁ'ﬁzﬂ a; ﬁ
graded autonomy, intru- have requested that this is AUdh YR hI aﬁ Gy faw e yrRa
sive compliance require- an extensive Bill and we Issue with funding

ments, severe penalties,
and closure powers”, and
went against the principles

need further deliberation
onit”

In their objections to the
VBSA Bill, 2025, the coor-
dination committee said

e SRy (VBSA) fadae, 2025 &1
S el & Iewl aTcl Wgad aaerd
gftfa &) Yo Sw

of federalism. Raised objections that de-linking funding

Opposition MPs from  The Coordination Commit-  from regulationwouldend ¢ Unjon Education Minister
Kerala and Tamil Nadu ob-  tee Against HECI (VBSA)on  up making grant allocation Dh dra Pradh Mond
jected to the nomenclature  Monday held a pressconfe-  “more bureaucratic, arbi- armendra Fradhan on ionday

of the legislation, arguing
that by choosing to name
the Bill and the new auth-
orities proposed in it in
Hindi, the government was
“imposing Hindi” on non-
Hindi-speaking States.
After hearing the objec-
tions to the introduction of
the Bill — which will sub-
sume the functions of the
UGC, the All India Council
for Technical Education,
and the National Council
for Teacher Education —
Mr. Pradhan moved to in-
troduce the Bill amid
uproar. Following this, Par-

rence in New Delhi, insist-
ing that the Bill was a “re-
vived” version of the 2018
Higher Education Commis-
sion of India Bill, which
had received thousands of
adverse reactions and was
subsequently put on hold.
The committee, a coalition
of over 30 teacher and stu-
dent associations and un-
ions, argued that this Bill
was a “structural shift to
dismantle public-funded
higher education in India”.

The Bill provides for the
establishment of a 12-mem-
ber VBSA umbrella com-

trary, and subject to politi-
cal considerations”, and
said that provisions allow-
ing institutes the power to
raise their own finances
would naturally lead to ma-
ny institutes doubling
down on profit as a
motivation.

It added that the com-
position of the VBSA was
completely in the hands of
the Centre under the new
Bill, adding that it provides
for only two teacher repre-
sentatives from State insti-
tutes, also nominated by
the Centre.

afternoon tabled the Bill even as MPs
from across Opposition parties opposed
it, arguing that the Bill represented
“executive overreach”, subjected
higher educational institutes to
“pervasive executive control, graded
autonomy, intrusive compliance
requirements, severe penalties, and
closure powers”, and went against the
principles of federalism.

g Rien A efg g 3 SHaR
qIUeR U8 fadaes Uy fasan, Sefes fafte
faueh <al & Jigal 3 s3eT favly BHd
BU Fel [ ug A “wrdurferet &1

wmﬁ,ﬁﬁsﬁﬁmﬁaﬁﬁ%asﬁqm%ﬁﬁm%

e Opposition MPs from Kerala and Tamil Nadu objected to the nomenclature of the legislation,
arguing that by choosing to name the Bill and the new authorities proposed in it in Hindi, the
government was “imposing Hindi” on non-Hindi-speaking States.

S 3R dferg

& fuel giocl 3 fadas & AHHRU IR Uy SaTs 3R ab fear &

guau%sg?wﬁmﬁaﬂéwaﬁasw%ﬂﬁwwﬁvﬁaﬁWWWﬁﬂ
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After hearing the objections to the introduction of the Bill — which will subsume the functions
of the UGC, the All India Council for Technical Education, and the National Council for
Teacher Education — Mr. Pradhan moved to introduce the Bill amid uproar.

3 3 TRgfa IR SmufEl - & §1e — ST UGC, Ifa URd I aa-te! fRign ufvug ok
P Srearues g uRug & Sl ®f YHIRd B — YR M & s gUT A fadasd i
P P UfhaT 31 9e18
Following this, Parliamentary Affairs Minister Kiren Rijiju rose and said the government had
decided to propose that this Bill be sent to a joint committee constituted by the Speaker.

P 91¢ THaIg 1 At fpwor RfSre] B2 8T 3R 81 fs WK A 39 f3gass &1 wftes gr
Tfd Tgad At S U5 &7 T A $1 ok feran g

Mr. Rijiju said that in the meeting of the Lok Sabha’s Business Advisory Committee,
“‘Many members have requested that this is an extensive Bill and we need further
deliberation on it.”

RS 7 a1 % Aty @t &1 JargeR Jfiifd & do@ § ‘a5 gewl A SRIY far i
g U favgd fAdus 3 iR 39 W iR far-faasf #t smaxgear @

Raised objections

STufar o1

The Coordination Committee Against HECI (VBSA) on Monday held a press conference in
New Delhi, insisting that the Bill was a “revived” version of the 2018 Higher Education
Commission of India Bill, which had received thousands of adverse reactions and was
subsequently put on hold.

HECI (VBSA) & fa%g Tu-ag afiifa 3 ar & =8 feeet & te 09 S35 3t 3R R
I Fel for U8 fadues 2018 F 3= Ryam ST s &1 “geiifaa” T 8, o goiRl
THRIAS Tfaferary firett off ok a1g & A far ma
The committee, a coalition of over 30 teacher and student associations and unions,
argued that this Bill was a “structural shift to dismantle public-funded higher education
in India”.

30 ¥ ARIF e 3R B WTe=l T YA & Tosy e 39 qiifa 3 0 foar f& g8
3% “uRa A Ardwfe faauita 3= e $ FUER $ Bt WEATHS Tgd ©
The Bill provides for the establishment of a 12-member VBSA umbrella commission as a
regulatory body, under which the regulatory, accreditation, and standards councils will
function.

Ig 39T T 12-GGRINT VBSA BF ITANT &1 RITUAT 6T UIGUH Bl 8, Sl Th amds
T & =0 H Hrf B 3R o sidvfa A, U 3R AMe URuS HTH B

It notably divorces the UGC’s grants-disbursal power from the regulatory body, handing this
funding power over to “mechanisms devised by the Ministry of Education”.

Tg fa9y TU d uGC I faavor wifed & R Rer 3 3ot Har & 3R 39 faxiia
RIESEAR I R EIGR KR WP B U ea e

Issue with funding

A ST &I

In their objections to the VBSA Bill, 2025, the coordination committee said that de-linking
funding from regulation would end up making grant allocation “more bureaucratic, arbitrary,
and subject to political considerations”, and said that provisions allowing institutes the
power to raise their own finances would naturally lead to many institutes doubling down on
profit as a motivation.

VBSA fa8a®, 2025 TR 3o+t sl o SH-aa At = &gl for faaquimor & a1 & srert
FRA Y M 3fde “fRIPp THIMEY, T 3R Ieifae faart & s g s,
3R TR P! WY fadd Jer &1 fad < aTe Urae™ WiHifas U ¥ &3 SRAH! &F a1 o
TYTHS IERT I DI 3R ° S

It added that the composition of the VBSA was completely in the hands of the Centre under
the new Bill, adding that it provides for only two teacher representatives from State
institutes, also nominated by the Centre.
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Why were IndiGo operations disrupte

Why were there ‘planning gaps' in rostering pilots for IndiGo flights? How many passengers were affected by the flight delays and cancellations? Why were the

2011 Flight Duty Time Limitations rules revised in 2019? Why did airlines such as Air India, Akasa, and SpiceJet not face any problems?

EXPLAINER

Jagriti Chandra

The story so far:
n the first few days of December,
IndiGo saw a near-total meltdown
of its operations, with over 5,000
flights cancelled in the first 10 days,

carrying on from delays and nearly 900
flights cancelled in November.

What happened?

The flight disruption at IndiGo was so
severe that crew ended up at the wrong
stations, passengers’ bags reached
destinations even after their flights were
cancelled, pilots waited at airports
without duty assignments, call centres
crashed, and tempers flared at boarding
gates as passengers shouted slogans
against IndiGo and even held protest
marches inside terminals. The airline
informed India’s aviation regulator, the
Directorate General of Civil Aviation
(DGCA), that there were “planning gaps”
in rostering pilots and misjudgement in
assessing pilot availability, as per the new
DGCA rules for pilot rest and duty hours
that came into effect from November 1.
These issues combined with minor
technical glitches, winter schedule
changes, adverse weather, and aviation
system congestion. The airline informed
the regulator that they were short of 65
pilots-in command and requested for
exemptions from the new rules to restore
flight operations. Given the massive flight
disruptions affecting lakhs of passengers,
the DGCA granted exemptions until
February 10 for the new rules. As many as
12.5 lakh passengers were impacted due
to the cancellations until December 9,
with the airline releasing 1,100 crore in
refunds. It has also offered 10k vouchers
to severely impacted passengers from
December 3 to 5.

What was the backdrop of new rules?
IndiGo’s recent meltdown revives a
decades-old clash between airlines and

J

pilots over Flight Duty Time Limitations
(FDTL) that govern their rest and duty
hours. This latest tiff goes back to April
2019, when the DGCA brought new rules
that reversed some of the pilot-friendly
provisions in the 2011 rules, especially
those governing night duties. The 2011
rules followed the May 22, 2010
Mangalore crash, where the probe report
cited cockpit snoring and deep breathing
for 1h40m of the 2h5m flight and noted
that the pilot-in-command would have
been affected due to flying in the
‘Window of Circadian Low’ or the period
between 2 am to 6 am when the ability to
stay awake reduces. The flight took off
from Dubai at 2.30 am IST.

They were also an outcome of the 2011
report of the Nasim Zaidi Committee on
FDTL, which was necessitated as Air India
for the first time started non-stop services

Price of delays: Luggage piles up at Indira Gandhi International Airport Terminal as mass flight
cancellations lead to logistical chaos in New Delhi on December 7. ANt

vA"

one’s body and how sleep debt
accumulates and impacts fatigue levels.
The 2011 rules specifically barred utilising
pilots for night duties on consecutive
nights as well as stated in unambiguous
language that night landings were capped
at 2 hours and that maximum duty hours
(which is flight duty combined with and
pre and post flight duties) could not
exceed nine hours.

But these were reversed in the 2019
rules, which allowed upto two
consecutive nights of duty, and used
vague language to define maximum flying
hours and duty hours for night shift. After
pilot bodies went to Delhi High Court,
DGCA notified revised norms in January
2024. These were widely welcomed as it
raised weekly rest from 36 to 48 hours,
and restricted night flying by capping
landings to two hours, as well as

in August 1, 2007 from bai to New
York. The report cited evidence from a
NASA study and delved in great detail into
the impact of fatigue and night flying on

flying time to eight hours and
duty time to 10 hours. But their rollout
was paused amid airline warnings of
cancellations and the need to recruit

Why were IndiGo operations disrupted?
S & e | I1em 4 3g?

e In the first few days of December, IndiGo saw a near-total meltdown of its operations, with
over 5,000 flights cancelled in the first 10 days, carrying on from delays and nearly 900
flights cancelled in November.

feaR & goamd ot 7 fem & uftare & @y qof sraen= 3 o, et ued 10 fa=t o
5,000 ¥ 3P IS F, 53, 3R T U AdaR | THIT 900 SSM I &1 T3 f|

What happened?

T §3M?

more pilots. Pilot bodies once again
returned to the Delhi High Court, which
in April 2025 ordered phased
enforcement from July 1 for most clauses,
while those governing night duties were
to be implemented from November 1. It is
the latter that IndiGo has obtained
exemptions on. Airlines like Air India,
Akasa, and SpiceJet didn’t face
cancellations due to excess pilots as a
result of groundings, delayed aircraft
deliveries or unavailability of aircraft.
IndiGo's tight cost controls and
hyper-efficiency squeeze their pilots the
hardest — leaving razor-thin margins.

What next?

Data indicates that though IndiGo’s
market share has consistently increased
from 47% pre pandemic to 65% now, its
employee cost have dropped from 11% to
8%. So, bridging the leadership-employee
disconnect and rebuilding employee
morale is crucial, not just with pilots but
also cabin crew and ground staff that
faced angry passengers.

From the regulator’s side there is a
need to expand the understanding of
human factors responsible for aviation
safety and not dismiss labour issues as
employee-employer issues. A deeper
malaise is pilot training, where the
training programmes of IndiGo and Air
India which cost 1.2 crore and 1.5 crore
respectively — 50% higher than market
prices and often on par with fees at
foreign schools — trap young pilots in
decade-long debt bondage often
pressuring them to skip incident reports
or give up rest for duty.

The government must seize this crisis
to strengthen the Passenger Charter of
Rights on entitlements for air travellers
during flight cancellations and delays. The
regulator’s website should transparently
list delay, cancellation, and baggage
policies in simple formats — like the U.S.
Federal Aviation Administration’s
airline-specific tables — for informed
booking. Finally, fostering market
competition and tackling drivers of
operational costs for airlines is essential.

THE GIST

v

The disruption was so severe
that crew ended up at the
wrong stations, passengers’
bags reached destinations
even after their flights were
cancelled, pilots waited at
airports without duty
assignments, call centres
crashed, and tempers flared.

v

IndiGo’s recent meltdown
revives a decades-old clash
between airlines and pilots
over Flight Duty Time
Limitations (FDTL) that govern
their rest and duty hours.

v

Data indicates that though
IndiGo’s market share has
consistently increased from
47% pre pandemic to 65%
now, its employee cost have
dropped from 11% to 8%

o The flight disruption at IndiGo was so severe that crew ended up at the wrong stations,
passengers’ bags reached destinations even after flights were cancelled, pilots waited at
airports without duty assignments, call centres crashed, and tempers flared at boarding
gates as passengers shouted slogans against IndiGo and even held protest marches inside
terminals.

&M & I Fay™ 31 TR AT {6 F Tara WA R Ugd T, AT BT ATHM IE IS
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¥ qTa[g e a% Ugdl, UReC SYLI SIS e & 4T 5418 orgl IR Udhia dvd I, Fid
HeX 3Y 51 71T, IR SIS e W 1! 7 AREre 31 qul e & W oy 7 «ff fera
The airline informed India’s aviation regulator, the Directorate General of Civil Aviation
(DGCA), that there were “planning gaps” in rostering pilots and misjudgement in
assessing pilot availability, as per the new DGCA rules for pilot rest and duty hours that
came into effect from November 1.

TIRATS A URd & fa\mH Fame ArTie 354+ HeIfHeRnad (DGCA) & I Uree
e & «ie Jadt @R off ok urade Iudwiar & THa- d Tad SgHTE AT
T, S 1 dER © A1 urgee fagm oS¢t WHa ¥ JS U DGCA Al & 3wy ol
These issues combined with minor technical glitches, winter schedule changes, adverse
weather, and aviation system congestlon

3 Tt DY ae-a Teafsal, MaPTe Yeue saard, uige e, SR R
yorelt @ ofts & Ty e 98 TS|

The airline informed the regulator that they were short of 65 pilots-in-command and
requested exemptions from the new rules to restore flight operations.

TRARA A e o) §ar & 396 U 65 Urdee-g4-HHiS Pt HHI § 3R ISH JTa
BT B o e -1 Frawi & ge &1 afT a1

Given the massive flight disruptions affecting lakhs of passengers, the DGCA granted
exemptions until February 10 for the new rules.

ARG QI ! YHIfad B4 a1 YR U™ $i ¢dd §UDGCA A 7T -t & forw 10 wrad
q® Pe UaH Dl |

As many as 12.5 lakh passengers were impacted due to the cancellations until December 9,
with the airline releasing ¥1,100 crore in refunds.

9 feHaR d% IE IS & HRUN 12.5 ARG AET YU §U, 3R TIRATS A 21,100 HAS D
frirs afRr ST F

It has also offered 10,000 vouchers to severely impacted passengers from December 3 to

5.
TIRATST 7 3 9 5 fdaR & &9 1R =0 3 uvifad a3l &1 €10,000 & arg=R i yeH fHu)

What was the backdrop of new rules?

¢ e &1 gy @ 8t

IndiGo’s recent meltdown revives a decades-old clash between airlines and pilots over
Flight Duty Time Limitations (FDTL) that govern their rest and duty hours.

e ot giferan U 3 TRzl 3R urgerel & o9 warse syt ergH forfe== (FDTL) &t
ABR GIH! R BT B R I IR F= ez, ot fagm ik syt awa ) Ffa wrar g
This latest tiff goes back to April 2019, when the DGCA brought new rules that reversed
some pilot-friendly provisions in the 2011 rules, especially those governing night duties.
Ig Ad-ad faare orie 2019 I ST 8, ST DGCA = 71U fam an fary, frgin 2011 & FHrm &
e $3 urade-feddt yrauri, fadve: I syt I IS way &) Iae |
The 2011 rules followed the May 22, 2010 Mangalore crash, where the probe report cited
cockpit snoring and deep breathing for 1Th40m of the 2h5m flight and noted that the
pilot-in-command would have been affected due to flying in the ‘Window of Circadian
Low’, the period between 2 am to 6 am when the ability to stay awake reduces.

2011 & fraw 22 7S 2010 F TGS fAUT gTER & &1 §Y T &, o781 oiid RO H 26 5
e &Y I3 | 1 HeT 40 fiFe 9@ Bicbfue § Wi ok Tedt Wid gol &1 1, 9k U8 Sam
1 f% UTade-39-$HIS TH ST @ B 3afd I Jag 2 a9 A 6 a6 & dig IS WA
TuIfad g3 81T, STd SIRId T8 &1 &HdT HH B offcll ¢ |
The flight took off from Dubai at 2.30 am IST.

J% IS ga8 | 2.30 T (IST) a1 g8 |
They were also an outcome of the 2011 report of the Nasim Zaidi Committee on FDTL,
which was necessitated as Air India for the first time started non-stop services on August
1, 2007 from Mumbai to New York.

d FDTL W T4 At |fafa #t 2011 &5t Ruid 1 27t ko 9, Rraat sraasdr 79 vt oe
TOR 341 A U5 IR 1 3FRA 2007 1 HaS A gATh & 1T ALY JTTE L= B |
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The report cited evidence from a NASA study and delved in great detail into the impact of
fatigue and night flying on one’s body and how sleep debt accumulates and impacts
fatigue levels.

U1 o NASA 309 & 160} &1 Id a1 7T 3R YT qUT A IS & IR WR YU
1 Hig B FHt F T SR IS YHH WR W 3RR F1 faxga fazawor faan man

The 2011 rules specifically barred utilising pilots for night duties on consecutive nights as
well as stated in unambiguous language that night landings were capped at 2 hours and
that maximum duty hours (which is flight duty combined with pre and post flight duties)
could not exceed nine hours.

2011 & el 3 Wy ¥ Y Ugdc! & IR I § S W aH R AS as 3R 7 o
Ty far for wify AfE 2 92 a@ Hifta gih aur siftrean sgdt g (S st + gd @
TyTd <) 9 He  3Hferads =g gl
But these were reversed in the 2019 rules, which allowed up to two consecutive nights of
duty, and used vague language to define maximum flying hours and duty hours for night
shift.

A 35 2019 F Frawt & Iae faar mar, g7 R f al a® Sgel &t 3igafd T8 3R
I R1ve & o sifpad IS 9 Syt THY DI URYIING S H SRUY HTHT o1 JIRT foba
Rcl
After pilot bodies went to Delhi High Court, DGCA notified revised norms in January 2024.

URIce e & faeell 3= <TTAd W1 & d1c DGCA 1 a3} 2024 H W=NfYd AFds
Ao ful

These were widely welcomed as it raised weekly rest from 36 to 48 hours, and restricted
night flying by capping landings to two hours, as well as maximum flying time to eight
hours and duty time to 10 hours.

ST ATTH WA g3 Fifch S8 ATWATTRd faYTH 36 | TEIHY 48 Te fhar mar, A I8
DI AT 2 4 a e v man, gur Siftreaw ST 9wy 8 e 3R SYLET THY 10 W
fopa |

But their rollout was paused amid airline warnings of cancellations and the need to recruit
more pilots.

BT TRl gRT S8 I 811 &1 Jara-t 3R e uraerel &t ydf & srawasdr &
e b foharaa &1 Rffra & fean

Pilot bodies once again returned to the Delhi High Court, which in April 2025 ordered
phased enforcement from July 1 for most clauses, while those governing night duties
were to be implemented from November 1.

grrde e R @ feeelt S= =amarerd uga, o eriie 2025 ® it ier wrauml & forg 1
TS A TRUES AR B 3R A SIS T IS WAl Bl 1 FdaR A TR B BT M1 |
It is the latter that IndiGo has obtained exemptions on.

51 UTaYT! IR ST A e ured B |

Airlines like Air India, Akasa, and SpiceJet didn’t face cancellations due to excess pilots as
a result of groundings, delayed aircraft deliveries or unavailability of aircraft.

TR 341, ST 3R WIsHeie ol TaRaTs! & ASfE, famm feeftadt # 38 an fawmi
P SJUATT & HRUT ARSI URIEC] &b deld g bl BT AT o] BT US|

IndiGo’s tight cost controls and hyper-efficiency squeeze their pilots the hardest —
leaving razor-thin margins.

P I ARTd =1 iR Sreafrer g&rdT S9% Uridel IR Jad 31 gard Sad §,
e aga € Hfra gemgw st 21

What next?
3T T2

Data indicates that though IndiGo’s market share has consistently increased from 47% pre-
pandemic to 65% now, its employee cost have dropped from 11% to 8%.

3iidps aRMd ¢ o Sl $ST B IR RRGRY TETHRI-YH 47% | TP 65% Bl T8 &, To|
FHHARY AT 11% A TP 8% 8 T8 ¢
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e S0, bridging the leadership-employee disconnect and rebuilding employee morale is
crucial, not just with pilots but also cabin crew and ground staff that faced angry
passengers.

ZYFIT AJd-FHARI 3R & UreT 3R HHARY ATd &1 AT AT SaASH §, 7 Had
Urgde! dfeh B @ MR TS W & forg off, = ARTet anfxa &1 qraem o= Ul

e From the regulator’s side there is a need to expand the understanding of human factors
responsible for aviation safety and not dismiss labour issues as employee-employer
issues.

e 31 3R § faum @Renm & g iR aFdi $R®T & 903 & A0S B4 8RR
o GEl Bl Had Frataa-sHar! faare a-eR Giel 7 H- &1 Saxaedl g

o A deeper malaise is pilot training, where the training programmes of IndiGo and Air India
which cost ¥1.2 crore and %1.5 crore respectively — 50% higher than market prices and
often on par with foreign schools — trap young pilots in decade-long debt bondage, often
pressuring them to skip incident reports or give up rest for duty.

TS e THT Urgde UiRIEIor 8, Siet 33 3R waR sfear & ufierr srfwmdl o anm
HUR: 1.2 HAG MR 21.5 FINS § — S IWR G A 50% AP 3R 3ok fae=f wpeit &
TSR & — IO gaT Urddie SRIPp-ad ®of e 3 % oTd & 3R $3s §R 37 gl Ruld
BieA 1 fAyTT TNTHR I FA BT <a1d Fo-1 US|

o The government must seize this crisis to strengthen the Passenger Charter of Rights on
entitlements for air travellers during flight cancellations and delays.

WHR B! 3G Fabe BT IUANT ATT SAfUPR FATER B Avigd B3 & (018 HAT A1ey, faRimamR
IS TE g1 3R I & ot & anfal & iRt & forul

o The regulator's website should transparently list delay, cancellation, and baggage policies
in simple formats — like the U.S. Federal Aviation Administration’s airline-specific
tables — for informed booking.

e 3 dearge W &, TEIPRr 3R A Aifoal wRe ey § — o vt e
wfau gsfifRe e @1 garers-fafdiy aifered — uresll w0 @ Sudsy g+ =1y arfe
gt ferd ofa o web |

o Finally, fostering market competition and tackling drivers of operational costs for airlines
is essential.

&mzmgﬂuﬁwﬁﬁmhﬁmﬁﬁﬁmmimﬁﬁmm
S crucaad
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PM Modi arrives in Jordan, says his visit will boost bilateral linkages

o Ml S8 U, Ha1 3! ar fguehta wae &) aoga s

2. The Oman visit is more than a routine diplomatic trip
ST 9T $ad TP AT Helidd okl Aol o
3. Ukraine resists U.S. push to cede Donbas, says official

b A SN BigH & e smfveT & gara &1 faRiy foan, St 3 #at

Civilians venture home after the M23 militia seizes eastern DR Congo town

ArTRee M23 frfrfRrar gRT gdf DR ST [M6R IR oot H3 & 91¢ R dled @
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PM Modli arrives in Jordan, says his
visit will boost bilateral linkages

Press Trust of India
AMMAN

Prime Minister Narendra
Modi said on Monday that
his visit to Jordan will boost
bilateral linkages between
the two nations. He was
speaking after arriving in
Amman on the first leg of
his three-nation trip aimed
at further strengthening
ties.

In a special gesture em-
blematic of the close ties
between the two coun-
tries, Mr. Modi was warmly
received by Jordanian
Prime Minister Jafar Has-
san at the airport and ac-
corded a ceremonial
welcome.

“Landed in Amman.
Thankful to Mr. Jafar Has-
san, Prime Minister of the
Hashemite Kingdom of Jor-
dan, for the warm wel-
come at the airport,” Mr.
Modi said in a post on so-
cial media.

“I am sure this visit will
boost bilateral linkages

Prime Minister Narendra Modi with his Jordan counterpart, Jafar
Hassan, as he receives a ceremonial welcome in Amman. PTI

between our nations,” he
added. This full-fledged bi-
lateral visit to Jordan is tak-
ing place after 37 years,
coinciding with the 75th
anniversary of the esta-
blishment of diplomatic re-
lations between the two
countries.

Jordan is the first leg of
Modi’s four-day, three-na-
tion tour, which will also
take him to Ethiopia and
Oman.

“It is an honour to wel-

come Prime Minister @na-
rendramodi of the Repu-
blic of India to Jordan
today, as a valued guest, in
a visit that reflects seventy-
five years of close and en-
during relations,” the Jor-
danian Prime Minister said
in a post on social media.
“We look forward to
broader horizons of coop-
eration between our two
countries, particularly in
the economic, investment,
and technological fields,”

he added.

Modi will meet King Ab-
dullah 1 ibn Al Hussein for
a one-on-one talk followed
by a delegation-level meet-
ing. On Tuesday, the Prime
Minister and the King
would address an India-Jor-
dan business event, which
will be attended by leading
businessmen from both
countries.

The Prime Minister,
along with the Crown
Prince, is scheduled to visit
Petra, the historic city that
shares ancient trade lin-
kages with India, subject to
weather conditions.

According to the Minis-
try of External Affairs, this
is Prime Minister Modi’s
first full-fledged bilateral
visit to Jordan.

Modi had transited
through Jordan in Febru-
ary 2018, while on his way
to Palestine. India and Jor-
dan share strong economic
ties, with New Delhi being
Amman’s third-largest
trading partner.

PM Modi arrives in Jordan, says his visit will boost bilateral linkages

e Ml S1S ug, Ha1 S9! ar fguehta wae &) aoga s

PM Modi arrives in Jordan, says his visit will boost bilateral linkages

died At e Ugd, ol 3o A fguefia ddef & gorgg al

Prime Minister Narendra Modi said on Monday that his visit to Jordan will boost bilateral
linkages between the two nations.

YA TG Tt 7 THAR B gl b 3! AS AT &I =N & ag fgueia daeff o1
Torgd B

He was speaking after arriving in Amman on the [rst leg of his three-nation trip aimed at
further strengthening ties.

IBI 3T Uga & §1C U8 Pel, Sl el Y 3R Aoigd dHR & 539 ¥ 3! i =0 Y
YTAT 6T UGl RV 5

In a special gesture emblematic of the close ties between the two countries, Mr. Modi was

warmly received by Jordanian Prime Minister Jafar Hassan at the airport and accorded a
ceremonial welcome.

ﬁ?&ﬁ%@ﬁﬂﬁgﬁﬁ%ﬂﬁﬁﬁqgeﬁureﬁ, &ﬁuﬁa“rwsaﬁ&@uva‘féq%uuﬂmﬁ
TP g9 3 THORl & W fhar ok 3= situ=nfyes T fear man|

“Landed in Amman. Thank you to Mr. Jafar Hassan, Prime Minister of the Hashemite
Kingdom of Jordan, for the warm welcome at the airport,” Mr. Modi said in a post on social
media.

“IAAT H ST | TS 3 W THOIRIT § WHTT & forT gTRIvTge fHhirew Sifr Siie & yurH:T
off SITHR g9 &1 SMURT §,” ot Al A arwra fifsan R te uike d Fel
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o “l am sure this visit will boost bilateral linkages between our nations,” he added.
g fayr 8 % ug o gaR <=0 & i fgueha dael &1 ooy s, I STl

e This full-[ledged bilateral visit to Jordan is taking place after 37 years, coinciding with the
75th anniversary of the establishment of diplomatic relations between the two countries.
SIS+ &1 U8 YU fguai a1 37 a6l 91G B a1, off Gl o=l & od Ie-i® dae &1
RO BT 7591 aiTia & A1 TIN5

e Jordan is the first leg of Modi’s four-day, three-nation tour, which will also take him to
Ethiopia and Oman.
mﬁﬁﬁmﬁaﬁu,%ﬂq%&ﬁﬁwmmw% ST 32 SRR ik o\ +f

I

e “ltis an honour to welcome Prime Minister @narendramodi of the Republic of India to
Jordan today, as a valued guest, in a visit that reflects seventy-five years of close and
enduring relations,” the Jordanian Prime Minister said in a post on social media.

“3{TS HRE TURTSY & GUTHHAT @narendramodi &1 Sits § Teh T 3ifafy & =
WA HAT AR T T &1 91 €, I8 I Uegws 9ut & gy 3R Wil dee o gwifd 8,7
Sie & gUrHA 7 Hikre Hifsar R T uRke J &gl

o “We look forward to broader horizons of cooperation between our two countries, particularly in
the economic, investment, and technological fields,” he added.

“BH 30 G o & ST TN & ATISD faffasT BT M1=1 HRd &, faRiy U § ennfdfep, fora=n
IR a-iiot &= 1" ITHA STl

e Modi will meet King Abdullah Il ibn Al Hussein for a one-on-one talk followed by a
delegation-level meeting.
A} b1 sregeen fidta 39 ora §99 ¥ Uo-9-U& a1adid 341, e a1 wfafifRrsd R
Pt 8P BN

e On Tuesday, the Prime Minister and the King will address an India-Jordan business event,
which will be attended by leading businessmen from both countries.

HTAAR &1, FUHHA 3R 357 U6 YRA-SITS TR SR $HI FaId S, forad i1 o=t
& YYD FIHR WA g |

e The Prime Minister, along with the Crown Prince, is scheduled to visit Petra, the historic city
that shares ancient trade linkages with India, subject to weather conditions.

YT, T3 fiRT & W1y, UeT &1 SRT HRA aTdl €, I8 UfAeTRies U8R YRd & I1y U=
YIRS T T B @, o Had Bt fRufa W AR Ham|

¢ According to the Ministry of External A(Jairs, this is Prime Minister Modi’s [rst full-fledged
bilateral visit to Jordan.
A wamerd & IR, U8 UUH Wi Bl e o1 ugel guf fgueha amn g1

e Modi had transited through Jordan in February 2018, while on his way to Palestine.
HIdT A WRast 2018 H BARIH Sfld GHI SIS 9 BIDR transit faar AT

¢ India and Jordan share strong economic ties, with New Delhi being Amman’s third-
largest trading partner.
YR 3R S8 & o7 Horgd nfife day €, foraw =13 faeeht, sra &1 fiemy Iad Tt
TR AR B
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The Oman visit is more than a routine diplomatic trip

to Oman (as part of the three-nation tour

to Jordan and Ethiopia also, from
December 15-18) comes at a crucial time when
both nations are seeking to strengthen their
partnership amid regional uncertainties, tariff
wars, conflicts, energy transitions, and emerging
connectivity corridors. The Oman visit is also
amid tremendous geopolitical flux in the region,
especially the uncertain peace that prevails after
the Gaza ceasefire.

The visit, on December 17, marks 70 years of
diplomatic relations between the two nations.
This is Mr. Modi’s second visit to Oman, after
2018. The Sultan of Oman, Sultan Haitham bin
Tarik, had visited India on December 16, 2023.

T he visit of Prime Minister Narendra Modi

A balancing factor and a trusted partner
Oman'’s importance to India far exceeds its
geographical proximity or historical ties. Decades
ago, when the region was still ambivalent towards
India and soft and supportive of Pakistan, it was
Oman which kept its doors open to India. In a
conflict-prone region, Oman has always been an
island of peace, pursuing a foreign policy which is
based on the twin strands of moderation and
mediation, which includes a policy of deliberate
neutrality in dealing with regional issues and
conflicts.

For India, Oman is a erucial pillar of its West
Asia Policy, with the partnership taking a more
strategic shape in recent decades. India signed a
strategic partnership agreement with Oman in
November 2008, and Oman was also invited by
India as a guest nation during its G-20 Presidency
in September 2023.

Defence and security engagement form a key
pillar of this strategic partnership and are
governed by a memorandum of understanding
on military cooperation, signed in 2005. Oman is
the first Gulf country with which all the three
wings of India’s defence forces hold joint
exercises. Since 2012-13, an Indian naval ship has
remained on duty in the Gulf of Oman for
anti-piracy operations. Oman has allowed over
flight/transit facilities for Indian military aircraft.
In recent years, both countries have cooperated
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in ensuring maritime security in the Indian Ocean
Region.

Oman was the first Gulf country to purchase
the Indian Small Arms System (INSAS) assault rifle
in 2010. The logistics agreement on Dugm Port in
Oman, signed during Mr. Modi’s visit in 2018 is a
landmark in India’s security cooperation,
providing basing facilities, operational
turnaround and other logistics facilities to the
Indian Navy. Oman’s strategic location
overlooking the Gulf of Oman and the Arabian
Sea also allows India to keep a discreet watch on
growing Chinese PLA Naval activity in the region.

Economic and commercial relations form
another pillar of engagement. Bilateral trade,
though modest, has steadily increased to $10.613
billion for FY 2024-25. Investment flows too have
been robust. The cumulative foreign direct
investment equity inflow from Oman to India
from April 2000 to March 2025 is $605.57
million.

A joint venture called the Oman-India Joint
Investment Fund (OlJIF), a 50-50 Joint Venture
between the State Bank of India and Oman
Investment Authority, has already invested $600
million in India including a third OIJIF tranche
worth $300 million announced during the visit of
Sultan Haitham bin Tarik in 2023.

Fintech and digital payments are another
strong area of convergence. In October 2022, the
Central Bank of Oman signed a landmark MoU
with the National Payments Corporation of India
(NPCI) to link the payment systems between the
two countries and launched the Rupay debit card
in Oman, a key footprint of India’s initiative of
promoting Digital Public Infrastructure (DPI) in
the world.

Domains of cooperation

The visit offers a key opportunity not only to
review an old friendship but also to set new
benchmarks for bilateral cooperation, especially
in trade, investment, defence, maritime security,
energy, connectivity and technology. The
India-Oman Comprehensive Economic
Partnership Agreement (CEPA) is likely to be
signed, making Oman only the second country in

The Oman visit is more than a routine diplomatic trip

ST AT Fad TP AT Helfdd Skl 8l 8

e The visit of Prime Minister Narendra Modi to Oman as part of the three-nation tour to
Jordan and Ethiopia from December 15-18 comes at a crucial time when both nations are
seeking to strengthen their partnership amid regional uncertainties, tariff wars, conflicts,
energy transitions, and emerging connectivity corridors.
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the region (after the United Arab Emirates) to sign
such an agreement with India. This will help
India to diversify trade options, especially in light
of the tariffs imposed by the United States on
Indian imports. There is a likelihood of increased
engagement in strategic areas such as space
cooperation too for which an agreement was
signed during Mr. Modi’s visit in 2018.

Connectivity is an important facet of
discussions. The India-Middle East-Europe
Economic Corridor (IMEC), a key project
announced during the G-20 Summit at Delhi in
September 2023, could see Oman playing an
important role.

Energy cooperation is another area that may
see convergence. As both countries navigate the
global energy transition, this may expand to
include green hydrogen, renewable energy and
critical minerals. There could also be a discussion
on Oman holding strategic petroleum reserves in
India, akin to the arrangement with the UAE.

Rapidly expanding defence ties could get a
further boost. Setting up joint production
facilities, supply of critical weapon platforms
such as the Tejas fighter aircraft, naval patrol
ships and radar equipment too may be finalised.
Counter-terror and anti-piracy cooperation too
may get a fillip. A deal with Oman to supply spare
parts of Jaguar fighter aircraft to India too is likely.

On education and health

In the field of education and health, there is likely
to be close cooperation which may see the setting
up of offshore campuses of prestigious Indian
institutes such as the Indian Institute of
Technology and the Indian Institute of
Management in Oman.

The visit to Oman is more than a routine
diplomatic visit and a reaffirmation of India’s
oldest strategic partnership in the Gulfina
rapidly changing region. As India expands its
economic and strategic footprint in its extended
neighbourhood, Oman remains a key partner.
Whether through a CEPA, green energy,
connectivity or defence deals, the visit has the
potential to set new benchmarks in India-Oman
relations.

e The Oman visit is also amid tremendous geopolitical flux in the region, especially the
uncertain peace that prevails after the Gaza ceasefire.

T8 ST TET &5 § AW YIToIfae SaR-gerd & ot 81 3 3, [y =0  arer Tudfrm
& 1 &+t srffera =mifar &t ggayfa )

o The visit, on December 17, marks 70 years of diplomatic relations between the two

nations.

Tg I 17 faiaR &1 31 0 & o9 70 a6l & Pe-ifas dae &1 Ud® g
e This is Mr. Modi’'s second visit to Oman, after 2018.
Tg 2018 & I1C ot Tt BT SHH B gad AT 5
e The Sultan of Oman, Sultan Haitham bin Tarik, had visited India on December 16, 2023.
A F Joa™, e ay¥ fam a1ive, 3 16 faaR 2023 &1 URa &Y amn o <t

e A balancing factor and a trusted partner

I SR Ry 9gier

e Oman’s importance to India far exceeds its geographical proximity or historical ties.

YR & foTU 3 BT HEd Had ITb!
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Decades ago, when the region was still ambivalent towards India and soft and supportive
of Pakistan, it was Oman which kept its doors open to India.

Q! UEe, ST UE & HIRA P Ufa GRIURRE U1 o wifebwar & ufa wergafaqef, oo
AT & g 231 U1 FORM R & T S0 o gl 7|

In a conflict-prone region, Oman has always been an island of peace, pursuing a foreign
policy based on moderation and mediation, including deliberate neutrality in dealing with
regional issues and conflicts.

TS HUY-WauT 7 H, S H1 gHRN Mifd BT 519 67 &, T a0 3R Feayar iR senid
faer fifa srors 8, oraw afta et ok Tust o wad dewyar it 8|

For India, Oman is a crucial pillar of its West Asia Policy, with the partnership taking a more
strategic shape in recent decades.

YR F T S 9 ufdm ofkrn Y &1 e seayul WY 2, 3R 519 ¥ ave § a8
TR 31w YurIfa® W=y o 9@ 5|

India signed a strategic partnership agreement with Oman in November 2008.

YRA A TdaR 2008 & 31U & 1Y I0MIfad AR FagiaT faan o1

Oman was also invited by India as a guest nation during its G-20 Presidency in September
2023.

3T P RIda¥ 2023 H HRA B G-20 AT S GRM ATy AP & FU H THET fobar
Tl

Defence and security cooperation

&I 3R GRET TEANT

Defence and security engagement form a key pillar of this strategic partnership and are
governed by a memorandum of understanding on military cooperation, signed in 2005.
&I 3R Y& TETRT 3T M AR &1 T T W B, O 2005 H gwdrelRd &=
TEURT JHSET J19 a3d a1 81

Oman is the first Gulf country with which all three wings of India’s defence forces hold
joint exercises.

3 TgaT WISt S § o WY YR TR gl B Fi41 AT Wgad S 3l o
Since 2012-13, an Indian naval ship has remained on duty in the Gulf of Oman for anti-
piracy operations.

2012-13 9, HRAR AT ST Th W A $t Wit & It sdat-ieh sifimmt & fog
GRIGK

Oman has allowed overflight and transit facilities for Indian military aircraft.

A 3 UR A fau &) sifaruerge iR ¢ifere gfaurd vem &1 §1

In recent years, both countries have cooperated in ensuring maritime security in the Indian
Ocean Region.

gTel & aul #, <1 o=l A i ARTarR & # Wl gean IR 37 § geanT fear g
Oman was the first Gulf country to purchase the Indian Small Arms System (INSAS)
assault rifle in 2010.

3T 2010 ¥ 3T WTa St RIveH (INSAS) 3r¥Tee IFHH WIS ITel UgHT WISt o=T
Ul

The logistics agreement on Dugm Port, signed during Mr. Modi’s visit in 2018, is a
landmark in India’s security cooperation.

2018 A i At I o= TXeRa g U R Ao THghar, HRd & gR&
Tea ¥ U Wi BT URR B

It provides basing facilities, operational turnaround, and other logistics facilities to the
Indian Navy.

g YRR R &1 IR U, fReAe eHer1Ss, iR oy arfoifesd giauTd ueH
FAT

Oman'’s strategic location overlooking the Gulf of Oman and the Arabian Sea allows India
to keep a discreet watch on growing Chinese PLA Naval activity in the region.

3N F1 Irifae fRUfA, S 3T 31 Tl 3R 3RE AR R ok 3G §, HRd &I &3 H
e Fi-t feae e afafafRml R gea AR wew & gem s 21
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Economic and technological cooperation

Economic and commercial relations form another pillar of engagement.

e SR AT ey TaRT HT T 3R T8 WY |

Bilateral trade, though modest, has steadily increased to $10.613 billion for FY 2024-25.
feueha samurR, Terfd Wit 8, 52 ot famr af 2024-25 & 9G% 10.613 3RT STER &1 T 7
Investment flows too have been robust.

o= varg +ff Aeiea R €

The cumulative foreign direct investment equity inflow from Oman to India from April
2000 to March 2025 is $605.57 million.

30e 2000 | AT 2025 dF NAH F YRA H Fa ude fae=h = sferd) ware 605.57
Rt sfer w1 71

A joint venture called the Oman-India Joint Investment Fund (OlJIF), a 50-50 joint
venture between the State Bank of India and the Oman Investment Authority, has already
invested $600 million in India.

SAF-YRT Tgad (A= BT (OIJIF) TTHH Th 50-50 T SUHH, O e 9 3ITh
ﬂﬁ%sﬁwﬁ?aﬁﬁ%aﬂa% YRd & ugd g1 600 fAferas sfer &1 o a2
EeaNd

This includes a third OIJIF tranche worth $300 million announced during the visit of Sultan
Haitham bin Tarik in 2023.

SOH 2023 | gyu fos1 aifve & o & SRM 9t 300 fafer= staR &1 FRT OWIF
i off =i

Fintech and digital payments are another strong area of convergence.
fpe® ok f3firea Y ¥ed &1 U& SR Aoy &7 5

In October 2022, the Central Bank of Oman signed a landmark MoU with the National
Payments Corporation of India (NPCI) to link payment systems between the two
countries.

JFEER 2022 F, T & Hl § 7 AFA W HRURRH 1% $3a1 (NPCI) & 1Y
ST <=0 & YIraT wonferal &Y Sieq & e Ue Hgeayul gHehdar J1u- R g%eR fhu|

It also launched the RuPay debit card in Oman, a key footprint of India’s initiative of
promoting Digital Public Infrastructure (DPI) globally.

9% dgd SAH & 30 Sfae 18 +ff di= fovan man, S afyes TR R fefrea ufsrs
SIPRCER (DPI) B! 9GTd1 & B! HRA B U b1 U AUl IGTex0 ¢ |

Domains of cooperation

U & &

The visit offers a key opportunity not only to review an old friendship but also to set new
benchmarks for bilateral cooperation, especially in trade, investment, defence, maritime
security, energy, connectivity, and technology.

g I Had R Frrar &t Ieiten &1 & 78t afews fguehia weai o 9¢ aee _iftd w7
1 HE@qUl 3aaR i e Bl 8, IRy w0 § rurR, Fraw, Tam, Tus qRe, S,
FAfFefadt, SR Wrnfet & &3 7|
The India-Oman Comprehensive Economic Partnership Agreement (CEPA) is likely to be
signed, making Oman only the second country in the region after the United Arab Emirates
to sign such an agreement with India.

YR AU i YRierR THsiia (CEPA) R 81&R 8 & THTaAT 8, ford
ST, WY 3RT SHRTA & 91, YR & A1 U1 GHSHT B aTell & BT GavT 3= 5
S|
This will help India to diversify trade options, especially in light of the tariffs imposed by
the United States on Indian imports.

gg HRd ! AR fawedt # fafatar am § daag um, faRivs: Syad Is9 SmR®T gr
YR SMATd TR TIE ¢ 2w & Tgef )

There is a likelihood of increased engagement in strategic areas such as space
cooperation too, for which an agreement was signed during Mr. Modi’s visit in 2018.
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Sfafver TEanT o Iurifae &= # of ¢ gU Tga &t Jura §, o fow 2018 & St Mt
B AT & SR TS GHAT B 7 1|
o Connectivity is an important facet of discussions.
3t &1 U He@qul U & |
¢ The India-Middle East-Europe Economic Corridor (IMEC), a key project announced during
the G-20 Summit at Delhi in September 2023, could see Oman playing an important role.

YRI-AH Td-g9 e TRt (IMEC), foraet aiwon Rider 2023 # fawett 6-20 Rrax
WA & SR B 718 o, ITH T Bt Ageayul YT 8 Tl g
o Energy cooperation is another area that may see convergence.

HEUNT U 3R VAT & § oe] AT <@ &1 i TebeT 2

e As both countries navigate the global energy transition, this may expand to include green
hydrogen, renewable energy, and critical minerals.

SIS G o1 AfY® Sl WeHHUT ¥ TOR I3 §, O SUH Ui IS g, AIHRUg S, 3R
Teayul @Al &1 M fosar o T g

e There could also be a discussion on Oman holding strategic petroleum reserves in India,
akin to the arrangement with the UAE.

Wgﬂ%ﬁ@ﬁ%ﬂ@ﬁﬂﬁﬂﬁ@ﬁﬂﬁﬂﬁﬂﬁ%,éﬁ%@i%mu
AR B

Defence ties

&1 NI

» Rapidly expanding defence ties could get a further boost.
o ¥ Fgd YT Hael B SR ATt e Tt 8|

e Setting up joint production facilities, supply of critical weapon platforms such as the
Tejas fighter aircraft, naval patrol ships, and radar equipment too may be finalised.

YT SeTe RT3 & RIGET, AoTd TSI UM, TAT® T wETe, 3R TSR
JUBIUN oY Agayul gRAR Wew At St 3mafd & 1 sifas = faar s 9w g1

e Counter-terror and anti-piracy cooperation too may get a fillip.
STamare-e 3R T sHt-Ah g o1 off ggrar i Twar g1

o A deal with Oman to supply spare parts of Jaguar fighter aircraft to India too is likely.
ww;wﬁnﬁﬁwmﬁ YR & Y[ & T 3 & 1Y U Toid &t oft
HqYra-r g

On education and health
frem ik @A W

o In the field of education and health, there is likely to be close cooperation.
Rrem MR WA & &7 7 +ft 9Ny WeahT &) YHET 8|

e This may see the setting up of offshore campuses of prestigious Indian institutes such as
the Indian Institute of Technology and the Indian Institute of Management in Oman.

3% dgd AT H HRAHE MRS SR 3R HRAGI Y= SR oY Ufaifd YRda
TR & ATHR HUA RTT fbT o Iohd 3

e The visit to Oman is more than a routine diplomatic visit and a reaffirmation of India’s
oldest strategic partnership in the Gulf in a rapidly changing region.

3 &1 I8 T Had U AT Be-ifad Tl Tel ¢, dfch dull & Igad &7 § YRd S
TTS! &7 BI I R A dgie™t &1 g7 gfid o g

e As India expands its economic and strategic footprint in its extended neighbourhood,
Oman remains a key partner.

S-SR HRd A faeaia weig  anffe 3k urfifae uHTa 9¢r e ?, 3| U
Agayul AIRIER S 3 5

o Whether through a CEPA, green energy, connectivity, or defence deals, the visit has the
potential to set new benchmarks in India-Oman relations.

IT8 98 CEPA, BRa Sull, SAfaefadl, a1 3&m awsial & q1eqd ¥ 8, I8 I HRa—3HT
Tee & ¢ AP RTT B3 D1 &HdT [adl 3
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Agence France-Presse
BERLIN

U.S. negotiators still want
Ukraine to cede control of
the eastern Donetsk and
Luhansk regions as a con-
dition for peace talks with
Russia, an official briefed
on the discussions said on
Monday.

Kyiv is pushing back
against Washington’s de-
mand that it pull troops
from the two regions col-
lectively known as Donbas,
which Russia has been un-
able to capture since invad-
ing in February 2022.

Russian President Vladi-
mir Putin “wants territo-
ry,” the official said, adding
the United States was de-
manding that Ukraine
“withdraw” from the re-
gions and that Kyiv was
refusing.

“It’s a bit striking that
the Americans are taking
the Russians’ position on
this issue,” the official
added.

Volodymyr Zelenskyy

Moscow controls almost
all of the Luhansk region
and about 80% of the Do-
netsk region, according to
the U.S.-based Institute for
the Study of War.

Talks to end the war bet-
ween Ukrainian President
Volodymyr Zelenskyy and
U.S. envoys Steve Witkoff
and Jared Kushner conti-
nued for a second day in
Berlin on Monday.

Ukraine’s NATO ambi-
tions, the future of the Rus-
sian-occupied Zaporizhz-
hia nuclear power plant,
and elections were also dis-
cussed, the official said.

Ukraine resists U.S. push to
cede Donbas, says official

The official refuted Ger-
man media reporting that
Ukraine had dropped its
bid to join NATO during
the Berlin talks: “That part
about NATO is not true,”
the source said.

Commenting on US.
President Donald Trump’s
calls to hold elections, the
official said that “we can
hold elections if they insist.
But that’s a security issue.”

“Are the Americans rea-
dy to pressure Mr. Putin so
that he agrees to a cease-
fire? Because so far he has
been refusing it.”

When it comes to the
Zaporizhzhia, “Overall, the
concept is that, in one
form or another, America
could take part in manag-
ing the plant, restoration,
and electricity supply,” the
official said about the plant
under Moscow’s control.

The source added that
the bid for a general am-
nesty for all parties in-
volved in war was dropped
from the peace plan.

Ukraine resists U.S. push to cede Donbas, says official

gop A S B+ & fore smfveT & gama &1 Aty faean, Sifterdt 3 et

U.S. negotiators still want Ukraine to cede control of the eastern Donetsk and Luhansk
regions as a condition for peace talks with Russia, an official briefed on the discussions said
on Monday.

3ferT & arat-arar st ot obT @ gdf SRew 3R e &3 &1 gz B &1 A R
3% §, I8 T i ardl & e 1 & 1Y, U SR 5 SHaR S gl

Kyiv is pushing back against Washington’s demand that it pull troops from the two regions
collectively known as Donbas, which Russia has been unable to capture since invading in
February 2022.

PIq = TRATCA B} 17 &1 foRly fova ¢ [ a8 a1 & § oo S ger, g ¥gad 0 9
SHFETY &1 o1l 8, o 7 WA} 2022 H 3MHHUI B3 & 91 ¥ Hooll ol B U g
Russian President Vladimir Putin “wants territory,” the official said, adding the United States
was demanding that Ukraine “withdraw” from the regions and that Kyiv was refusing.

= pufe aenfe iR gfem <8 aredr 8, SfieR) 3 Fe1, 7 Sisd gU i Wy sy

SAN®BT T8 A FHR IET U1 T gebe1 &A1 I “qUN B¢ SR BIF A1 B QT AT
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“It's a bit striking that the Americans are taking the Russians’ position on this issue,” the
official added.

g ST b aTell & fob MR 39 g IR TR BT A @ 8,7 3P 3 el
Moscow controls almost all of the Luhansk region and about 80% of the Donetsk region,
according to the U.S.-based Institute for the Study of War.

AT T R GEIRD & 3R AT 80% SIHew® & TR 01 T@ar 7, sifen fud
FHICYC BIR g WSt 3P dR & IR

Talks to end the war between Ukrainian President Volodymyr Zelenskyy and U.S. envoys
Steve Witkoff and Jared Kushner continued for a second day in Berlin on Monday.

3R ik ufafAfe wa faes e ok 9IRS $R & &9 IG5
¥ forg aral SHaR &1 afef & g o off ot &
Ukraine’s NATO ambitions, the future of the Russian-occupied Zaporizhzhia nuclear
power plant and elections were also discussed, the official said.
3 H51 fob Tob B ATC! AEQTHIEY, wﬁwﬁaaﬁﬁmmwm
HT yfawr SR gAra W oft == 31 TS|

The official refuted German media reporting that Ukraine had dropped its bid to join NATO
during the Berlin talks: “That part about NATO is not true,” the source said.

PR 3 v Hifgar #t Ruid &1 s fvar & gge 7 afef araf & SR e & wnfia g
B IO SIS &g, «Arel & IR # a8 ew 98t 78t 8,7 i A el

Commenting on U.S. President Donald Trump’s calls to hold elections, the official said that
“we can hold elections if they insist. But that's a security issue.”

3AR®T YU SHTeS §U & AT B & 3MEH WR fewufl #d g, SitsRl A Hgl & <af d
SR ¢ 1 89 A IR b g | Al T8 Th R&T AFAT g1

“Are the Americans ready to pressure Mr. Putin so that he agrees to a cease-fire? Because
so far he has been refusing it.”

1 3Rt ot gfasT W gard S & fory daR § a1fes a8 ggfav™ & foe wead 81 ome?
FfH 3 TP 3B+ 3 SATHR fwar g 1"

When it comes to the Zaporizhzhia, “Overall, the concept is that, in one form or another,
America could take part in managing the plant, restoration, and electricity supply,” the official
said about the plant under Moscow’s control.

ST % TS &1 9aTd ¢, SR 3 F81 o “Fd HareR, srauron 78 § fo ot 7
el =0 o, srf¥eT wie & ystd, TTRfTAT 3R faotelt amufd & Y11 & Gepan B, S A &
Rror A 2

The source added that the bid for a general amnesty for all parties involved in war was
dropped from the peace plan.

Hid - gg o SiieT i g o e woft velf o fore aram=a & &1 | &1 iifd aier 9 gel
fem

Page19

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

Contact Number : 9971932488
Website : patrioticias.in



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

O]

el

Patriotic ('

Pathshala
www.patrioticias.in

TELEGRAM CHANNEL: https://t.me/patrioticlAS

YOUTUBE CHANNEL: https://www.youtube.com/@PatrioticlAS

CONTACT: 9971932488

Civilians venture home after the M23

militia seizes eastern DR Congo town

Agence France-Presse
UVIRA

With rifles at their feet, Bu-
rundian soldiers watch
from behind barriers as
more than 500 of their
compatriots cross the Ka-
vimvira border, returning
home. The group of civi-
lians had been stranded in
the Democratic Republic of
Congo by fighting after the
M23 militia launched an of-
fensive in early December.

Days after signing a U.S.-
brokered peace deal in
Washington, the M23
seized the eastern DR Con-
go town of Uvira, allowing
it to control the land bor-
der with Burundi and cut
the DRC off from military
support from its
neighbour.

At a visit to the newly re-
opened border organised
by the M23, the force’s spo-

Long wait: Burundian nationals wait at the Kavimvira border post
to cross back from the DR Congo on Sunday. AFP

kesman Lawrence Kanyu-
ka sought to show the me-
dia on Sunday that
Burundians were now safe-
ly able to return.

Two long, single-file
queues stretched from the
checkpoint into the hori-
zon: one for men, another
for women.

UN peacekeeping chief
Jean-Pierre Lacroix
warned that the M23’s lat-

est advance “has revived
the spectre of a regional
conflagration” in Africa’s
Great Lakes region, as well
as the prospect of the
“fragmentation” of the
DRC.

Since taking up arms
again in 2021, the M23 has
seized swathes of territory,
leading to a spiralling hu-
manitarian crisis. More
than 200,000 people,

mostly civilians, have been
displaced by the fighting,
according to the UN.

On Saturday, a few do-
zen displaced people
walked along the roadside
through the bare Ruzizi
plain. Among them, Sa-
muel Masikitiko struggled
to push an overloaded bi-
cycle piled high with sacks
of flour, solar panels, and
empty jerrycans, his son
perched on top. Now that
the fighting has stopped,
he decided to return
home. For him, the end of
a long journey is near.

While a fragile calm has
returned to the city, fight-
ing rages just 15 kilometres
to the south in Makobola.
Despite protests, the M23
continues to advance and
now threatens the towns of
Baraka and Fizi, where
Congolese and Burundian
forces have retreated.

Civilians venture home after the M23 militia seizes eastern DR Congo town

ArTiRe M23 faferfRmar grt gdf

DR BTN WG TR Hooll B & dI¢ TR dled &

o With rifles at their feet, Burundian soldiers watch from behind barriers as more than 500 of
their compatriots cross the Kavimvira border, returning home.

30 TRY & U ISP WA gY, Toa! e Frersit » 1o J 3/ § o 3% 500  31fes
I2ft SrfaafaRT T UR IRP W dled g

e The group of civilians had been stranded in the Democratic Republic of Congo by fighting
after the M23 militia launched an offensive in early December.

AR &1 I8 g M23 TfflRr & fGdeR & Yeed & MhHUl & R & §1G g ard
TS & BRI BT A IAD TURTST T T 3T AT

Days after signing a U.S.-brokered peace deal in Washington, the M23 seized the eastern
DR Congo town of Uvira, allowing it to control the land border with Burundi and cut the DRC
off from m|I|tary support from its neighbour.

[ ST gRT WeayaT fohT 1Y 2hifa JHEa R SWER &1 & $© &1 918, M23
3 gdf DR STl & SFART [EX TR ool o for, oy S el o Iy Y I &) fafa
P 3R DRC BT 30+ TSI A T TG § PIe H HeH FI1|
At a visit to the newly reopened border organised by the M23, the force’s spokesman
Lawrence Kanyuka sought to show the media on Sunday that Burundians were now safely
able to return.
M23 GRT TSI =78 Gail Tl & TR R, 6 & Yaad] Aied BTgPT - IdaR $I Hfsar &
foam & PR B for 3@ gEat ANRS QRS T I dic Iohd ¢ |
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¢ Two long, single-file queues stretched from the checkpoint into the horizon: one for men,
another for women.

%ﬁaﬁ, UHdA-HId HdR dduige I fifast ao et gs o U gl & fore, ue Afgarsii &
|

e UN peacekeeping chief Jean-Pierre Lacroix warned that the M23'’s latest advance “has
revived the spectre of a regional conflagration” in Africa’s Great Lakes region, as well as the
prospect of the “fragmentation” of the DRC.

HYeR MY AT RITIAT TE Si-ay amspige’y 3 darasit &t fb M23 &1 Tdias wfa 3
W%ﬁzaweaaﬁ et ST &1 Yo R & Sfifad o= faan g, AU g1 DRC &
FUTSTT @t TuraT &1 ot

e Since taking up arms again in 2021, the M23 has seized swathes of territory, leading to a
spiralling humanitarian crisis. More than 200,000 people, mostly civilians, have been
displaced by the fighting, according to the UN.

2021 7 R T 8RR IoM & 91g, M23 3 91 AT H &3 R el B foram 7, o te dgat
TS HHAAIdTel Hohe Sad g3l JUH & 4R, 200,000 J e TN, SATGIR AR, O &
FHRU farfd 8 g 3

e On Saturday, a few dozen displaced people walked along the roadside through the bare
Ruzizi plain.

AR BT, TG goi TR AT TS! Sferel A & IR TS R I 79 38 31

o Among them, Samuel Masikitiko struggled to push an overloaded bicycle piled high with
sacks of flour, solar panels, and empty jerrycans, his son perched on top.

I8 O, Agara aRifdfed) 3 omer & IR, TR THd SR WTelt Rk 4R SfiaRaSs
TTRHdA BT YHa B TEISEE BT, 3P 9 7 HUR I3 G311 T

e Now that the fighting has stopped, he decided to return home. For him, the end of a long

journey is near.

3 Ofe JUY S 71 8, IBI TR Al BT b T I [T, de R BT 3id Toidi® g

¢ While a fragile calm has returned to the city, fighting rages just 15 kilometres to the south in
Makobola.

e WeR § Ao ifd die 3 7, To Rih 15 fbaiiex e & Areptatar § o B

o Despite protests, the M23 continues to advance and now threatens the towns of Baraka and
Fizi, where Congolese and Burundian forces have retreated.

faRIeT & STavle, M23 31 §gdT 6T 3R 3(d SRTPT 3R fbeft 6T &1 4Hes) 3aT 7, Sfei Sivel!
IR el T YIS BE I B

GS Paper I11: Economy,

TOPICS COVERED 16_12 2025

1.
New job guarantee plan to be supply-driven
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Taex # avq Frafa 98 & FRUT ATUR g1eT yew} $6.6 3RT g
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TR § SRITHIRI &R e 4.7% §5: TITaUmey
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Y -3MMYTRT fIpT ATsd
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Wholesale price in national level in the month of November

TdeR g § 41 Jed GERWiTd BT TR

The growth rate of India’s merchandise exports to China

A & URd & avg fafa &1 gfa

7. | Why Mokyr’s story of science becoming tech is incomplete

A @ aofies 71 @ Hifehr Ft BT et Tl 7

India, Mexico in talks to mitigate tariff hike impact, says Agrawal

et 9f3 & THTT Y FH F3 & T URd, AfRae) & 9 JTaddia, srETd 3 Hel

India-U.S. ‘very close’ to analyzing initial framework deal

YRA-3AR®T URFY® e gHghdr sifad =1 31 & dg¢ 9

10.
Lawmakers set to debate 100% FDI in insurance proposal

faurget A 91 A 100% THSISITS URATd UR 989 31 &1 fAofy ferar

11.
How Canada’s farmers are producing record output of crops despite droughts and
floods

A FATST & fHaH @ 3R 918 F Fravig NPls BId SAUTGH B 3T &

New job guarantee plan to be supply-driven

Allocations will be capped and be determined by
the govt. based on ‘parameters’ not yet specified

The new Bill gives Centre greater control over
where and how the scheme is implemented

Bill allows pausing of scheme during peak
season to ‘facilitate availability of labour’

Sobhana K. Nair 343 : : duced under the
NEW DELHI Framewo rk Ch an ge OppOSltIOIl pf:lI' tleS raise ll:lﬂ(;l\;l;lh;%zszds:;l;n::js ml:zg-

he Union govern-
ment is set to intro-
duce the Viksit

Bharat — Guarantee For
Rozgar and Ajeevika Mis-
sion (Gramin) Bill to re-
place the Mahatma Gandhi
National Rural Employ-
ment  Guarantee  Act
(MGNREGA), 2005 in the
Lok Sabha. The move will
mark a shift from a “de-
mand-driven framework”
to a  “supply-driven
scheme”.

Under the new system,
allocations will be capped
within a fixed budget de-
termined by the Union go-
vernment based on “pa-
rameters” not yet
specified.  Employment
will be provided only in ru-
ral areas notified by the
Centre.

While the VB-G RAM G
Bill increases the number
of guaranteed workdays
from 100 to 125, it signifi-
cantly raises the financial
burden on States from the

The government has circulated the VB-G RAM G Bill to MPs, framing it as legislation to ‘establish a
rural development framework aligned with the national vision of Viksit Bharat @2047'

questions over new Bill

Shifts from MGNREGA
to VB-G RAM G Bill

= Rights-based
employment
guarantee » Supply-
driven employment
and livelihood scheme
= 100 days of wage
employment

+ 125 days

u Flexible budget

5 Budget cap

= Year-round

+ Seasonal pause
allowed

current 10% share to 40%
of total expenditure. The
government circulated the
Bill among MPs on Mon-
day, framing it as legisla-
tion to “establish a rural
development framework
aligned with the national
vision of Viksit Bharat
@20477.

Under the MGNREGA,
the Centre was responsible
for 100% of the labour wag-

- 60

States:

10

Centre:

Fund share
MGNREGA

Centre:

*North-Eastern, Himalayan States,

A ond J&K retain 80:10 ratio

es and 75% of the material
wages.

In practice, this translat-
ed to a 90:10 cost share
between the Centre and
the States. However, Sec-
tion 22(2) of the Bill says
“the fund-sharing pattern
between the Union govern-
ment and the State govern-
ments shall be 90:10 for
the north-eastern States,
Himalayan States/Union

Territories (Uttarakhand,
Himachal Pradesh, and
Jammu and Kashmir), and
60:40 for all other States
and Union Territories with
legislature”.

While this increases the
financial burden on States,
the new Bill gives the
Centre greater control over
where and how the
scheme will be implement-
ed. Section 4(5) says: “The

The Hindu Bureau
NEW DELHI

The Opposition on
Monday raised questions
about the Bill that seeks to
replace the Mahatma
Gandhi National Rural
Employment Guarantee
Act, ranging from the
rationale behind removing
the name of Mahatma
Gandhi to increasing the

financial burden on States
and dismantling the
rights-based architecture
of the law. “I don’t know
what problem they have
with Bapu’s name. They
wanted to finish it because
it was a Congress scheme,”
Congress MP Saptagiri
Ulaka said.

FULL REPORT
» PAGE 4

Central government shall
determine the State-wise
normative allocation for
each financial year, based
on objective parameters as
may be prescribed by the
Central government.” The
MGNREGA was demand-
based and allowed flexibili-
ty to increase the budget
based on need.

The Centre will not only
set the budget for each

State but also decide
where it will be spent. Sec-
tion 5(1) empowers the Un-
ion government to “notify
rural areas in a State”
where the scheme will be
implemented.

The new Bill allows for
pausing the programme
during peak agricultural
seasons to “facilitate avail-
ability of labour”. Techno-
logical interventions intro-

Aadhaar-based payment
systems, and geotagging of
worksites — are now codi-
fied into law.

In its Statement of Ob-
jects and Reasons, the go-
vernment argues that the
MGNREGA needs to be re-
placed in view of the “sig-
nificant  socio-economic
transformation” in rural
India.

‘End of right to work’
Nikhil Dey, a founder
member of Mazdoor Kisan
Shakti Sangathan and one
of the architects of the
MGNREGA, criticised the
move, calling it a retreat
from the rights-based fra-
mework enjoyed for two
decades. “The new legisla-
tion takes the country back
to allocation-based
schemes where the Centre
plays a bigger role and the
beneficiary has little say. It
also places impractical fi-
nancial burden on the
States,” Mr. Dey said.
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New job guarantee plan to be supply-driven

S ISR TRET TST STYfl-31T

New job guarantee plan to be supply-driven

TRE Ao Smgfd-smenfea gift
Allocations will be capped and be determined by the govt. based on ‘parameters’ not yet
specified
3MTde WA (capped) B 3R PR RT TH WAfler’ & MR R 74 6T e S opft
fafde =& feu mu ©
The new Bill gives Centre greater control over where and how the scheme is implemented
71 faae TS & Fel IR $ AN g R g PR B e Fa=0 S g

Bill allows pausing of scheme during peak season to ‘facilitate availability of labour’

faere Wi e & SR IS &1 AP+ (pausing) F1 SFART AT 8 AT 4T BT SUAIAT
gffa ot o 9

The Union government is set to introduce the Viksit Bharat — Guarantee For Rozgar and
Ajeevika Mission (Gramin) Bill to replace the Mahatma Gandhi National Rural
Employment Guarantee Act (MGNREGA), 2005 in the Lok Sabha.

$% WHR AHGHT H HTAT TMieht gy Areiton IR TRET Sifufrad (MGNREGA), 2005
P! Feaq & o fIeRia YRd — IR iR arsfifaest TR fomme (areion fadaes ow
HRA G 8

The move will mark a shift from a “demand-driven framework” to a “supply-driven
scheme”.

g D& “HiT-3MeTid g I “myfd-nerRa g &1 3R Jeard &I g=ig

Under the new system, allocations will be capped within a fixed budget determined by the
Union government based on “parameters” not yet specified.

TS VUl & ded, sded fifda avie & WiaR Wiftd 8, o ¥ TR U Rfier &
YR TR g B o ot fAfdp w1t §

Employment will be provided only in rural areas notified by the Centre.
RISR dhad 39 UTHTor &= § UaH foan S 518 & gR1 siftRgfra fosar smem

While the VB-G RAM G Bill increases the number of guaranteed workdays from 100 to 125, it
significantly raises the financial burden on States from the current 10% share to 40% of total
expendlture

g7 VB-G RAM G fa8ue TRAFGd wrdfeadl o1 T 100 A 9¢THR 125 FHRdT 8, 961 T8
T R ot it &) 90 10% AR A TSTH T T BT 40% FR Al §

The government circulated the Bill among MPs on Monday, framing it as legislation to
“establish a rural development framework aligned with the national vision of Viksit Bharat
@2047".

WHR A AR B 78 fadas Jiael & st gaiia frar iR 38 faefa 4Ra @2047 &
RIS VBV & ST ATHIV [GBTH Sl RIS B a1l DL b U H W fopar

Under the MGNREGA, the Centre was responsible for 100% of the labour wages and 75%
of the material wages.

MGNREGA & T8d, Yfid Heigst BT 100% 3R ATHRR @1 BT 75% T8 A $I foidaR!
ookl

In practice, this translated to a 90:10 cost share between the Centre and the States.
9G8R H g $g R Il & S 90:10 ANTd ATSERT # uRafdd & mn

However, Section 22(2) of the Bill says “the fund-sharing pattern between the Union
government and the State governments shall be 90:10 for the north-eastern States,
Himalayan States/Union Territories (Uttarakhand, Himachal Pradesh, and Jammu and
Kashmir), and 60:40 for all other States and Union Territories with legislature”.

BT, fadge o) URT 22(2) FE & [P “Fx 3R T WHRI & o9 faa agest gahr
o4, fRuTerdt wsuids i weRi (STRrEs, feurad weRr ok wr-eeR) & fo
90:10, 3R faum=RTHT aTat 3= |t Treat 3R s =R WM & T 60:40 TR
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o Central government shall determine the State-wise normative allocation for each financial
year, based on objective parameters as may be prescribed by the Central government.

F% WHR YIS (01T I & U I-aR AP 3ATdeT 37 a8 Wifiexl & SMuR W
T HN g Hg MR Fuffed Hah

o The MGNREGA was demand-based and allowed flexibility to increase the budget based on
need.

MGNREGA TT-3MeTRE T 3R MaTHdl & HIHR Foie d¢M Pt aatard= UaH Har ol

¢ The Centre will not only set the budget for each State but also decide where it will be spent.
% UAD T & (O ToIe O B & I-T1Y T8 00 B s 38 gl @ foban e

e Section 5(1) empowers the Union government to “notify rural areas in a State” where the
scheme will be implemented.
UTRT 5(1) $& IPR B T8 SHUBR 3l & b I8 el g # 37 Imfior &= &t sifergfaa o2
SET AT AN & St

e The new Bill allows for pausing the programme during peak agricultural seasons to “facilitate
availability of labour”.

7o fadge Wi FY T9 & SRE HRIHH B AP $1 3FAR 31§ difs 99 Pt Suesar
gd 8 95

e Technological interventions introduced under the MGNREGA — such as mobile app-based
attendance, Aadhaar-based payment systems, and geotagging of worksites — are now
codified into law.

MGNREGA & T8d [ U T dh-iieh! gXaaqyu — ot Wiarged Qu-ameariia SufRufa, snur-

STYTRE YT yomett, 3R srfeyet @1 form-2fim — @ wrE ¥ d@ftaes s Ry mu g
¢ Inits Statement of Objects and Reasons, the government argues that the MGNREGA

needs to be replaced in view of the “significant socio-economic transformation” in rural India.

3T ILZAT 3R PRUN & f4avor § IRHR &1 dd ¢ o AT YRA H gU “HEaqul ATHTIID-
3ffer gRad= & AE-ToR MGNREGA & §aaT 3Ta%0® §

‘End of right to work’.
B P ATUPR BT 3@

¢ Nikhil Dey, a founder member of Mazdoor Kisan Shakti Sangathan and one of the
architects of the MGNREGA, criticised the move, calling it a retreat from the rights-based
framework enjoyed for two decades.

S, HoigR fhar AR W6+ & TS Fe™ 3R MGNREGA & fafarsi & 9 Ue,
A 3 HGH DI 3Tl Hd U Y &l &I U U SHfUreR-Smrid gid / 9 gear gam

e “The new legislation takes the country back to allocation-based schemes where the Centre
plays a bigger role and the beneficiary has little say. It also places impractical financial burden
on the States,” Mr. Dey said.

T BT <2 B R I SirdeT-meniea gmsi &1 3R o Sf7aT § Sel dx @t YfireT siftre
g—cef:% 3R ATt A YfirepT I8 91 81 I8 Il R raAragTie faxiia aigr ot srean g,
&gl
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Trade deficit falls to $6.6 bn. in Now.
due to merchandise export growth

T.C.A. Sharad Raghavan
NEW DELHI

India’s trade deficit plum-
meted by more than 61% in
November to $6.6 billion,
due to strong growth in
merchandise exports and a
fall in merchandise im-
ports. Notably, India’s ex-
ports to the U.S. in Novem-
ber 2025 were higher than
in October 2025, as well as
in November last year.
Data released by the Mi-
nistry of Commerce and
Industry showed that total
exports grew 15.5% to $74
billion in November, while
total imports slid 0.6% to
$80.6 billion. The further
disaggregated data showed
that merchandise exports
grew 19.4% to $38.1 billion
in November. Merchandise

Recovery in goods exports

Merchandise exports in November 2025 helped reduce India’s
trade deficit despite ccntinuing global uncertainties
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exports had fallen 11.8% in
October.

“In terms of merchan-
dise exports, November
2025 has seen the highest
exports out of any Novem-
ber in the last 10 years,”

Commerce Secretary Ra-
jesh Agrawal said. “The
November data takes care
of the worries that arose af-
ter the October data.”

The data show that In-
dia’s exports to the U.S.

grew 22.6% to $6.98 billion
in November compared
with the previous year’s.
This was also 10.7% higher
than in October 2024.

The U.S. has been im-
posing a 50% tariff on im-
ports from India since
August-end.

“...the November data
shows our trade relations
with the U.S. are going on
well, and this is a positive
sign,” he said.

Merchandise imports
fell 1.9% to $62.7 billion in
November. These were
17.6% lower than in Octob-
er, when they had surged
due to gold imports. Gold
imports fell nearly 60% to
$4 billion in November
compared to the previous
year and by nearly 73%
compared to October.

Trade deficit falls to $6.6 bn. in Nov. due to merchandise export growth
TaeR § a%] fafa 9fs & SR AR 91eT gedhr $6.6 3RT g3

Trade deficit falls to $6.6 bn. in Nov. due to merchandise export growth

FaeR # avg frafa # 3 & HRU ATUR °TeT 9eH $6.6 3RT g3

India’s trade deficit plummeted by more than 61% in November to $6.6 billion, due to strong

growth in merchandise exports and a fall in merchandise imports.

YR H1 ATIR °TeT TaaR & 61% A P TGcH $6.6 3R 51 71, foRidhT HRUT avg Frata &

Toigd gfe iR avg 3mara o fRtae §

Notably, India’s exports to the U.S. in November 2025 were higher than in October 2025, as

well as in November last year.

IRy TU §, FdaR 2025 & 3MRFT B YR &1 afd sragar 2025 R Uod af Fdav ot

qa H 3ffe g

Data released by the Ministry of Commerce and Industry showed that total exports grew
15.5% to $74 billion in November, while total imports slid 0.6% to $80.6 billion.

ISy 3R I HATET GRT WY 3ih sl & AR, TdaR & Hd fafd 15.5% dghr $74
3R Bl T, Saids $a AT 0.6% TCHR $80.6 3R 3G
The further disaggregated data showed that merchandise exports grew 19.4% to $38.1

billion in November.

o siws! § udt e fb TdaR & avg Frafa 19.4% TG $38.1 3R & T
Merchandise exports had fallen 11.8% in October.
3fagsr o avg fRafa 11.8% R mar a1
“In terms of merchandise exports, November 2025 has seen the highest exports out of any
November in the last 10 years,” Commerce Secretary Rajesh Agrawal said.

IOy Afa TSR SRraTe A Fgl, “avg fafa &

Wi e BT gor & wad 3ifes Frafd aren wd @1 R

T H, Ader 2025 Uz 10 9uf & fopeit
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“The November data takes care of the worries that arose after the October data.”

TR P JHIHS! - IR b D! b G ST g5 radT3fl Bl g I fadr g7

The data show that India’s exports to the U.S. grew 22.6% to $6.98 billion in November
compared with the previous year’s.

3fih el T Udl Iadl ¢ fob Fder H ST & YRd &1 Fafd fUsd avf &t ga1 # 22.6% Tedhr
$6.98 3R gl T

This was also 10.7% higher than in October 2024.

g FgaR 2024 D1 o1 H Y 10.7% 31fea o1

The U.S. has been imposing a 50% tariff on imports from India since August-end.
SAR®T AT F 3 I YR I AT TR 50% e T 38T §

“...the November data shows our trade relations with the U.S. are going on well, and this is a
positive sign,” he said.

I o, “.. TR & g < § [P ARSI & 1Y TR AR &Y 3= I I8 §, MR
TE U PRIAD Hbd &

Merchandise imports fell 1.9% to $62.7 billion in November.

FdeR T T AT 1.9% YTHR $62.7 3R 5 T

These were 17.6% lower than in October, when they had surged due to gold imports.

Y IR DI G H 17.6% HH U, 9 WA & AT & HRUT 374 ool gl g5 A

Gold imports fell nearly 60% to $4 billion in November compared to the previous year and by
nearly 73% compared to October.

TaR & W BT 3mard Uz af &t ga-1 § THHT 60% TTH $4 3RE Ig 7T 3R TR B
T & AT 73% BH gl
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Unemployment
rate dips to 4.7% in
November: PLFS

The Hindu Bureau
NEW DELHI

The unemployment rate
(UR) among people aged 15
years and above declined
to 4.7% in November, the
lowest level since April,
when it stood at 5.1%, ac-
cording to the Periodic La-
bour Force Survey (PLFS)
report for November re-
leased on Monday.

The PLFS, conducted by
the National Statistical Of
fice (NSO) of the Ministry
of Statistics & Programme
Implementation (MoSPI),
stated that the overall La-
bour Force Participation
Rate (LFPR) increased to
55.8% in November, the
highest level recorded
since April.

According to a MoSPI
statement based on the
PLFS report, the rise in
LFPR was primarily driven
by rural areas, where it in-
creased to 58.6% in No-
vember from 58% in April.

On a month-on-month
basis, the rural LFPR rose
from 57.8% in October,
while the urban LFPR de-
creased marginally from
50.5% to 50.4%.

Overall, the female
LFPR showed a steady rise
from June 2025 to Novem-
ber 2025, the MoSPI said.

“It increased from 32%

The overall LFPR
increased to 55.8% in
November, the
highest since April,
the survey found

to 35.1% during this period,
driven mainly by higher la-
bour force participation in
rural areas, while urban fe-
male LFPR remained rela-
tively stable. Rural female
LFPR recorded a consis-
tent upward movement,
rising from 35.2% in June
2025 to 39.7% in November
2025,” it added.

The Worker Population
Ratio (WPR) for persons
aged 15 years and above in
rural areas increased from
55.4% in April 2025 to
56.3% in November 2025,
while the overall WPR rose
from 52.8% to 53.2%.

“Urban WPR remained
largely stable. Notably, ru-
ral female WPR improved
from 36.8% in April 2025 to
38.4% in November 2025,
driving the rise in overall
female WPR from 32.5% to
33.4% over this period,”
the Centre said.

The NSO surveyed
3,73,229 people for the
PLFS. 2,13,337 from rural
and 1,59,892 from urban
areas were surveyed in this
round.

Unemployment rate dips to 4.7% in November: PLFS

TdaR W RITRT & TP 4.7% §5: Neauwey

¢ Unemployment rate dips to 4.7% in November: PLFS
TdeR | SRITIRT & 9THR 4.7% Ts: Heauwed
o The unemployment rate (UR) among people aged 15 years
and above declined to 4.7% in November, the lowest level
since April, when it stood at 5.1%, according to the Periodic
Labour Force Survey (PLFS) report for November released
on Monday.

15 9 3R ITA 3w Mg & ATl H RITRT &R (FIMR)
TdTR T UCHR 4.7% B 7T, SN S0 & 91G HaY 9l ¥R 7, I
TE 5.1% 2R, THIR S TR SATafiie 47 g Jdemr
(fuaumes) B Taa RO $ 3ER|
e The PLFS, conducted by the National Statistical Of-[ce
(NSO) of the Ministry of Statistics & Programme
Implementation (MoSPI), stated that the overall Labour
Force Participation Rate (LFPR) increased to 55.8% in
November, the highest level recorded since April.
wifr! Td SrieH Praf-au= darey (Hiedh) & TP
wifSrat wrafad (@Igwsh) gR1 e T fieaewes | el
4T b THY 4 S HIIGRY &R (TAUHUISIR) FdeR H g
55.8% Bl TS, SIl WS & d1G BT I I &R g
e According to a MoSPI statement based on the PLFS report,
the rise in LFPR was primarily driven by rural areas, where it
increased to 58.6% in November from 58% in April.

Teauwred RU R sreia gt & 59 & 9K,

TAUH ISR H gfg 7 =0 ¥ arivr & & HRU g8, 581 I8
30 &b 58% T TGP TdaR T 58.6% B TS |

e On a month-on-month basis, the rural LFPR rose from
57.8% in October, while the urban LFPR decreased
marginally from 50.5% to 50.4%.

HIE-S-HTE 3MYR W, TTHIU TATHUISIR 3rager A 57.8% ¥ ¢, Saie U3 TAUHUIR

50.5% 3 UcH 50.4% B TT|

e Overall, the female LFPR showed a steady rise from June 2025 to November 2025, the
MoSPI said.

Hd TR, AfAT TAUWUISR & S 2025 ¥ TdaR 2025 T FRKR Iia 39 718, ARt 3

HET|

e ‘“ltincreased from 32% to 35.1% during this period, driven mainly by higher labour force
participation in rural areas, while urban female LFPR remained relatively stable. Rural
female LFPR recorded a consistent upward movement, rising from 35.2% in June 2025 to
39.7% in November 2025,” it added.

‘2 A & SR T 32% I TGHR 35.1% &1 713, FTTeh1 T HRuT wrfior & & it 91

5ot HITIGRT g, wiafds <redt A CagwdlseiR sidendhd fRR I8t aritor wfgan
TAUHHSR T AR g &ol B! 715, Sl ST 2025 H 35.2% I IGHR AdaR 2025 H 39.7% B
TS, SO ST T
e The Worker Population Ratio (WPR) for persons aged 15 years and above in rural areas
increased from 55.4% in April 2025 to 56.3% in November 2025, while the overall WPR rose
from 52.8% to 53.2%.

greior &= o 15 adf iR I Sife 3y & Afaadl & e wrfwdt s Ut
(SSYUISMR) 31 2025 T 55.4% T TR AdaR 2025 T 56.3% B! T, STafds T SgUISR

52.8% U FGHR 53.2% 1 74T

e “Urban WPR remained largely stable. Notably, rural female WPR improved from 36.8% in
April 2025 to 38.4% in November 2025, driving the rise in overall female WPR from 32.5%
to 33.4% over this period,” the Centre said.
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gl STYWR 8 TAM R RR @71 9w =u I, nfior afgar ssgdtemR aiie 2025 7
36.8% U Tgdx TGaR 2025 T 38.4% B! 74T, fo Y 39 3fafyy T I3 Az ssgquierR 32.5%
3 §gaN 33.4% B I, B A Hell

e The NSO surveyed 3,73,229 people for the PLFS. 2,13,337 from rural and 1,59,892 from
urban areas were surveyed in this round.

TATH3N 7 Uauwed & U 3,73,229 <1 1 a&ur fpar| 59 TRur & UrHtor &= 3
2,13,337 3R g3 &1 T 1,59,892 NI BT Ja&ur favar |

A broad-based development model

ith a diversified
economy, robust
infrastructure, and
progressive
governance, Tamil Nadu (T.N.) has
emerged as a national leader in
economic development and
inclusive growth.

According to the Reserve Bank
of India, T.N., the second largest
economy, has increased its GSDP
at current prices from ¥26.88 lakh
core in 2023-24 to ¥31.19 lakh crore
in 2024-25, recording a 16%
growth, the fastest among major
States. The State has also
maintained consistently high
growth rates over the past three
years — 15.91% in 2021-22, 14.47%
in 2022-23, and 13.34% in 2023-24.

In real terms, T.N. recorded an
impressive double-digit growth of
11.2% in 2024-25 (constant prices),
making it the fastest-growing State
in the country. This significantly
outpaces the national average
growth rate of 6.5%.

Growth in various sectors
The secondary sector, particularly
manufacturing, has been the
principal driver of this strong
economic performance. T.N. is a
major industrial power house.
Over the last four years, the
manufacturing GSDP of T.N.
increased by %1.46 lakh crore,
nearly double the increase
recorded by the top industrial
State, Maharashtra 0.71 lakh
crore). T.N. leads all States in the
four-year average real growth of
manufacturing (2021-22 to
2024-25) at 9.38%.

The State hosts 40,121 factories
and employs 24.75 lakh factory
workers, ranking first nationally. It
also ranks third in the MSME
sector, with over 39 lakh
Udyam-registered micro, small
and medium enterprises,
highlighting its strong
entrepreneurial ecosystem. The
construction sector too supported
growth, expanding by 15.93% in
2023-24 and 11.56% in 2024-25.

The services sector, accounting
for 53.6% of State’s GVA,
registered a robust real growth of
11.3% in 2024-25. Several

K. R. Shanmugam

Economic consultant
to the Government of
Tamil Nadu and
former director,
Madras School of
Economics

A balanced
development
strategy,
integrating rapid
industrialisation
with strong
social welfare
and
sustainability
initiatives, has
positioned T.N.
as a role model
for other States

A broad-based development model
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sub-sectors posted double-digit
growth, including real estate
(12.42%), public administration
(14.2%), transport, storage and
comminication (11.29%), and other
miscellaneous services (12.49%),
reflecting broad-based expansion.

T.N. has the largest number of
technical institutions in India (955
as of 2024-25), producing a highly
skilled workforce that supports
both manufacturing and services.
The availability of a disciplined
and technically proficient labour
force continues to attract
multinational corporations. The
State is actively investing in
research parks, incubation
centres, and innovation clusters to
promote a knowledge-driven and
technology-oriented economy,
complemented by forward-looking
industrial and export policies.

T.N. consistently ranks first in
exports of electronic, textiles, and
leather products, and second in
engineering exports, Its total
merchandise exports nearly
doubled from $26.15 billion in
2020-21 to $52.07 billion in
2024-25. T.N. is a major hub for
the automobile industry. It is also
a pioneer in renewable energy. In
a significant achievement, every
district in T.N. is now covered
under one or more industrial
corridor projects, making it the
only State with such extensive
industrial integration. Its installed
power capacity substantially
increased during the 202122 to
2024-25 period (35,139 megawatt
to 42,772 megawatt).

T.N. consistently ranks among
the top States in attracting Foreign
Direct Investment (FDI). While
India’s total FDI equity inflows
declined from $46.03 billion in
2022-23 to $44.42 billion in
2023-24 amid global investment
uncertainties, T-N.’s FDI inflows
rose from $2,169 million to $2,436
million and further to $3,681
million in the subsequent year.

This performance reflects the
State government’s proactive
investment promotion strategy. At
the Global Investors Meet 2024,
T.N. signed 631 MoUs worth 36.64
trillion, signaling strong investor

Contact Number : 9971932488

Website : patrioticias.in

confidence. Additionally, the Chief
Minister’s investment promotion
visits to the U.S., the U.K. and
Germany during 2024-25 secured
new industrial commitments
amounting to ¥23,000 crore.

Welfare measures

The State has implemented several
innovative welfare schemes
focused on education, health,
women’s empowerment, and
social inclusion, including
Kalaignar Magalir Urimai Thittam,
Magalir Vidiyal Payanam Thittam,
Mudhalvarin Kaakkum Karangal
Scheme, Naan Mudhalvan
Thittam, and the Chief Minister’s
Breakfast Scheme for children.

With successful implementation
of these schemes, T.N. has
achieved a low infant mortality
rate (12 per 1,000 live births in
2023), low birth rate (12 in 2023),
and one of the lowest rates of
multidimensionally poverty (1.43%
in 2022-23). It ranks third in life
expectancy at 73.4 years.

T.N. ranks first in Gross
Enrolment Ratio (GER) in higher
education at 47%, compared to the
national average of 28.4% and the
third in female GER at 47.3%. It
also ranks first in the Export
Preparedness Index, second in the
credit-deposit ratio (120.5%), third
in total exports ($52,073.59
million), and third in per capita
(NSDP) income (¥3.62 lakh) in
2024-25. These data demonstrate
the success of T.Ns welfare-led
growth model in achieving
broad-based development.

On the fiscal front, T.N. remains
stable, despite a decline in the
Centre’s transfers. The fiscal
deficit is projected at 3% of GSDP
in 2025-26 BE, while the
debt-GSDP declined from 27% in
202122 to 26% in 2024-25 BE.

T.N.s strong growth
performance, low inflation, rising
FDI inflows, and robust export
growth provide a solid foundation
for achieving its $1 trillion
economy goal by 2031. Even in the
face of global tariff pressures,
currency volatility, and reduced
Central fiscal support, T.N. is on
track to reach this milestone.
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Economic growth and development of Tamil Nadu

aftranrg &1 enfdfe faer ok gfS

With a diversified economy, robust infrastructure, and progressive governance, Tamil
Nadu (T.N.) has emerged as a national leader in economic development and inclusive
growth.

fafafiepa srdfarawt, Tergd sraxivanT, SR wifasfia = & 91 aftrasrg (deA,)
3t faem ok waTa=h gfs @ Wt Aqa®al & SUH W51

According to the Reserve Bank of India, T.N., the second largest economy, has increased
its GSDP at current prices from ¥26.88 lakh crore in 2023-24 to ¥31.19 lakh crore in 2024-
25, recording a 16% growth, the fastest among major States.

YR fiord 8% & SrER, T TSI ASHTRIT AT 7 IAHTH BIHA W GSDP
B1 2023-24 H 226.88 AT BRAS I TTHR 2024-25 H £31.19 ATE PAS PR AT §, S 16%
gf& ? 3R I8 v Isul # 9ad av g |

The State has also maintained consistently high growth rates over the past three years —
15.91% in 2021-22, 14.47% in 2022-23, and 13.34% in 2023-24.

I A e i aul & TTaR S g &R ST X9 § — 2021-22 F 15.91%, 2022-23 |
14.47%, 3R 2023-24 § 13.34%|

In real terms, T.N. recorded an impressive double-digit growth of 11.2% in 2024-25
(constant prices), making it the fastest-growing State in the country.

qRAfa® gedi §, UG A 2024-25 (R ST WR) 11.2% P GIg 3D St GUTARIAT
gfg oo 1, R 78 3 &1 T el | T 1dT ISy &7

This significantly outpaces the national average growth rate of 6.5%.

UE 6.5% b1 ITBTT 3N g & 4 Bl 3 ¢ |

Growth in various sectors

fafirar &= & gfes

The secondary sector, particularly manufacturing, has been the principal driver of this
strong economic performance.
fadiae &=, favwesr fafator, 59 weed snffe uesfa &1 qer 9 @181

T.N. is a major industrial powerhouse.

oS U ugE Sitenfire wfed o 2

Over the last four years, the manufacturing GSDP of T.N. increased by ¥1.46 lakh crore,
nearly double the increase recorded by the top industrial State, Maharashtra (Z0.71 lakh
crore).

e ¥R auf & afirerrg @1 fafutor cspp #1.46 @@ HAs Fa1, 1 2 shenfie =0
HERTY (20.71 1E $IS) 1 i Y THIT QAT 3|

T.N. leads all States in the four-year average real growth of manufacturing (2021-22 to
2024-25) at 9.38%.

2021-22 ¥ 2024-25 & &g fafutor ot ar-affa shwa areafas gfs & 9.38% & a1y
aftreTg Taft st & erroft 31

The State hosts 40,121 factories and employs 24.75 lakh factory workers, ranking first
nationally.

I & 40,121 BRAM § 3R 24.75 ARG Tt 9t o1 AovR fArawan B, s a8 g
TR TR YYH VM R

It also ranks third in the MSME sector, with over 39 lakh Udyam-registered micro, small
and medium enterprlses highlighting its strong entrepreneurlal ecosystem.

g MSME &3 ¥ off TR R W &, 6T 39 aRa A 31 Ie-ushipa geH, Y 3R Hey
IH €, O 39 Aeigd STHLe RIS o7 &) cxiar 21

The construction sector too supported growth, expanding by 15.93% in 2023-24 and
11.56% in 2024-25.

forator & 7 oft 3 1 Tmd e, S 2023-24 A 15.93% 37X 2024-25 H 11.56% FGT|
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The services sector, accounting for 53.6% of the State’s GVA, registered a robust real
growth of 11.3% in 2024-25.

T &, ST I & GVA BT 53.6% §, 7 2024-25 F 11.3% B! Toigd aRia® gl gol Bl |

Several sub-sectors posted double-digit growth, including real estate (12.42%), public
administration (14.2%), transport, storage and communication (11.29%), and other
miscellaneous services (12.49%), reflecting broad-based expansion.

F3 IU-&1 A qre¥ 3Pl B gig 3o 31 T, o R e (12.42%), A U=
(14.2%), UR@gH, WSRUT 3R HER (11.29%), 3R 37 fafay Qamg (12.49%) i &, s
HTIF fIER H i 3|

T.N. has the largest number of technical institutions in India (955 as of 2024-25),
producing a highly skilled workforce that supports both manufacturing and services.

IAETg T HIRE § dh-d! GRITHI Bt Had 1T AT (2024-25 H 955) €, Il 3=
PIYagead BrATd IR 1 8 3R fafermtor ayr Sar 41 &1 & guef= 2ar 81

The availability of a disciplined and technically proficient labour force continues to attract
multinational corporatlons

TR 3R TH-ND! U A & YHTA BT SUTSIAT TGRIPIA HUTIT BT TR SATH A
Fch g

The State is actively investing in research parks, incubation centres, and innovation
clusters to promote a knowledge-driven and technology-oriented economy,
complemented by forward-looking industrial and export policies.

TS ST UTHT, I-RIERM Bl 3R TR Faex] § 9ihd ¥ I %1 & 387 § iy
FH-STUIRE 3R TeNRe!-3=g@ srfarawt &1 Ferar faan o 9o, o gresit sieifiie oiv
forafa fifaaf sada 3@ 8

T.N. consistently ranks first in exports of electronics, textiles, and leather products, and
second in engineering exports.

Ao, a3 3R TUST IATG! & Hafd & aar wyw 3R geff~afe frafa o
el "M W BT B
Its total merchandise exports nearly doubled from $26.15 billion in 2020-21 to $52.07
billion in 2024-25.

9% P avg Frafd 2020-21 T $26.15 3RT I TgdH 2024-25 H $52.07 3R 5l 7TY, T
T GRMA ¢ |

T.N. is a major hub for the automobile industry.

ITTE SATerAaIse ST &1 U THH $% ¢

It is also a pioneer in renewable energy.

g SO St § Hf T proft I 5 |

In a significant achievement, every district in T.N. is now covered under one or more
industrial corridor projects, making it the only State with such extensive industrial

integration

Iuafsd & = H, aflarg &1 g% forem o9 ue ar siftre sienfie siveR
tlﬁ'!ﬂ\_rF-lT 3 i omar 2, R 08 38 0RE & TP Aefie THHRT areT THHTE
S T T
Its installed power capacity substantially increased during the 2021-22 to 2024-25 period
from 35,139 megawatt to 42,772 megawatt.

2021-22ﬁ2024-2saﬁm$aﬂqsﬂﬁwﬁaﬁa§a&m3s 139 BIETE I §GHR
42,772 WTETE Bl TS |

Foreign Direct Investment and welfare-led growth in Tamil Nadu

aftreArg o ucaer faeeh fAawr 8k weamr-enutiva gfe

T.N. consistently ranks among the top States in attracting Foreign Direct Investment (FDI).
afreTg AR ueae fagRh = (Fpi) s A aral =i wreat & wnfiyd xgar g1
While India’s total FDI equity inflows declined from $46.03 billion in 2022-23 to $44.42
billion in 2023-24 amid global investment uncertainties, T.N.’s FDI inflows rose from
$2,169 million to $2,436 million and further to $3,681 million in the subsequent year.

mmm&&mmmﬁ FDI sferdl wars 2022-23 H $46.03 3RT I
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Y 2023-24 H $44.42 3R B 711, I8] AfeTg PT FDI FaTE $2,169 FAfera I sga
$2,436 AR SR 39 a1¢ $3,681 fferam a uga Tl
This performance reflects the State government’s proactive investment promotion
strategy.
g UG YT IRBR Pt Aisha 131 Wieare= 0T &I g=ifdl ¢
At the Global Investors Meet 2024, T.N. signed 631 MoUs worth ¥6.64 trillion, signaling
strong investor confidence.

gave Hie 2024 H, affaATg A 6. 6412’%'41?11@% 631 JHSGT JTYAT (MoUs) TR
XER by, S wotge fawe fayrg &1 dad §
Additionally, the Chief Minister’s investment promotlon visits to the U.S., the U.K. and

Germany during 2024-25 secured new industrial commitments amounting to ¥23,000
crore.

3 IRE, 202425 F TR FEIHA B @R, foe ok st &1 Fa=r M=
TrTeif ¥ 223,000 HIIS & AT NN A% aeagant uw g5 |

Welfare measures

HUHRT U

Fiscal position and future outlook

e fRufa ok Hfaw &Y fa=m

The State has implemented several innovative welfare schemes focused on education,
health, women’s empowerment, and social inclusion.

1oy 7 R, warea, Afger aufdasor, SR AIoe FHERE R Hisd H3 Tarad!
FATIHRI TS A B 5|

These include Kalaignar Magalir Urimai Thittam, Magalir Vidiyal Payanam Thittam,
Mudhalvarin Kaakkum Karangal Scheme, Naan Mudhalvan Thittam, and the Chief
Minister’s Breakfast Scheme for children.

TTH FAUR AR 3RA R uﬁ wraR fafeara vamm fgn, geniEt #t segq s3«
QoT, A geaad fgd, 3k s & o qrerwEt Ar=ar ae=n i g

With successful implementation of these schemes, T.N. has achieved a low infant mortality
rate of 12 per 1,000 live births in 2023.
ﬁﬁﬂ&ﬁ%ﬂwmﬁmﬁzonﬁuﬁn 000 SHfad ol 4R 12 &
Ry g R @ &1 8

The State also recorded a low birth rate of 12 in 2023.

T A 2023 F 12 B 9 o1 &R Wi ol Bl

T.N. has one of the lowest rates of multidimensional poverty at 1.43% in 2022-23.
2022-23 T 1.43% & Y TG & Tgmanft T Sl R I A ga@ U T 9 U ¢

It ranks third in life expectancy at 73.4 years.

73.4 99 P Siaq YT & I I8 FN R R 2|

T.N. ranks first in Gross Enrolment Ratio (GER) in higher education at 47%, compared to
the national average of 28.4%.

= R1em & W d AP U (GER) T 47% & W1y AffaHTg UoW ®IM R §, T
W 3 28.4% B

It ranks third in female GER at 47.3%.

AAT GER T T 47.3% & 1Y dRI RIF R B

It also ranks first in the Export Preparedness Index, second in the credit-deposit ratio
(120.5%), third in total exports ($52,073.59 million), and third in per capita NSDP income
(¥3.62 lakh) in 2024-25.

2024-25 T 75 fArafa aarar gaaie & yyW, BUI-STHT 3UTd (120.5%) § fgdia, ga fafa
($52,073.59 faferam) # gefta, 3k ufa safds NSDP 3 (23.62 @R # qefta ®ITH W @

These data demonstrate the success of T.N.’s welfare-led growth model in achieving
broad-based development.

3 3ffchs ATIP-SMUTRT faw™T U o3l § aftarg & dearur-Snutid fAer daisd &t
whad &I g2 |
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¢ On thefiscal front, T.N. remains stable, despite a decline in the Centre’s transfers.
U W, ¥ A gXaxl § $H & T[aog ararg fRIR a1 gs |

o The fiscal deficit is projected at 3% of GSDP in 2025-26 BE.
2025-26 FoIc SIJHT T ISTHIYRT UTT GSDP BT 3% AT &

e The debt-GSDP ratio declined from 27% in 2021-22 to 26% in 2024-25 BE.
PBU-GSDP 3{JUTd 2021-22 H 27% T UTH 2024-25 ToI SHM H 26% B TR

e T.N. Its strong growth performance, low inflation, rising FDI inflows, and robust export
growth provide a solid foundation for achieving its $1 trillion economy goal by 2031.
ITTE &1 Wi g WexiH, $H ERWIfa, Igd1 FDI yaTe, 3R ueigd fafa
2031 A% $1 RRRTG Srforaea F g0 F1 BRI P B RIY AoTge TR TaH H3a 2

o Evenin the face of global tariff pressures, currency volatility, and reduced Central fiscal
support, T.N. is on track to reach this milestone.

Ay NP ga1a, Gt SHFRRET, iR Fg B ged! IS Jerar & Srave, dierrg 39
HEAYUl 98T P IR - 1 foxn & gl AR ww g

NEWS IN NUMBERS

Wholesale price in national level in the month of

Wholesale price November
: : : e UEH § YIh Yo gERWiTd 3T WX
inflation level in the

e Wholesale price in national level in the month of November
month of November  _ hlssae brc S 1

o -0.32

In per cent. -0.32
- ° Wholesale price e |n per cent.
inflati i gfa=ra |

inflation remained

in negative territory for the second e Wholesale price inaction remained in negative territory for
consecutive month, registering (-)0.32 per  the second consecutive month, registering (-)0.32 per cent in
cent in November. Deflation narrowed November.

from (-)1.21% in October, even as food U Yo R T gax TiTaR HelH ISR &7 J @), 3R
items saw price increases. e AR H (-)0.32 Ufa=d < &1 T

o Deflation narrowed from (-)1.21% in October, even as food
items saw price increases.

TR T (1)1.21% T UTBIfY 1 g3, waid Wre a3 o Piwal # gfF 32 731

The gmwth rate of 'cl':l;ﬁngrowth rate of India’s merchandise exports to
India’s merchandise o & URd & a%g Fafa @1 gfa
exports to Chlna . The growth rate of India’s merchandise exports to China
A 1 URd & avg Fata ot Iig &
In per cent. . 32.83
328357 -
® merchandise . In per cent.
exports to China rose by 32.83% during m el

Aprit-November 2025 compared to the India’s merchandise exports to China rose by 32.83% during

same period last year, government data i .
showed. Exports increased to $12.22 billion April-November 2025 compared to the same period last year,
government data showed.

from $9.20billion a year earlier. v TP APt F TR, Sd-TdaR 2025 F IR I B WRd 1
] fafd e 9 &1 w0 safd &t ga § 32.83% Sq
e Exports increased to $12.22 billion from $9.20 billion a year earlier.

faid $9.20 billion ¥ TEHR $12.22 billion & 74T, Sl T Y Ugd ATl

Page32

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

Contact Number : 9971932488
Website : patrioticias.in



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

9]

TELEGRAM CHANNEL: https://t.me/patrioticlAS

YOUTUBE CHANNEL: https://www.youtube.com/@PatrioticlAS

CONTACT: 9971932488

Why Mokyr’s story of science
becoming tech is incomplete

While receiving his Nobel Prize, Joel Mokyr highlighted the interplay between science and technology in

economic growth. However, there needs to be a broader understanding of innovation’s societal influences

Vasudevan Mukunth

n December 8, economic

historian Joel Mokyr delivered

his lecture in Stockholm as

part of the ceremony in which
he received his share of the special Nobel
Prize for economics, for “having
identified the prerequisites for sustained
growth through technological progress”.
His talk recapitulated his long-standing
argument that a self-reinforcing
relationship between science and
technology has sustained modern
economic growth, with the support of
particular institutions and of a small
intellectual elite. As he put it, “Scientific
and technological advances are not made
by the population at large. They are made
by what I have called the upper tail of the
human capital distribution. These are the
smartest, most creative people in society,
who come up with these ideas, and the
vast bulk of people just watch this and
maybe they carry out the ideas, but the
actual insights come from very few
people and they have to be incentivised.”

Many economic historians and

historians of science have accepted parts
of this picture but they've also questioned
the way he has assembled these elements
into a virtuous cycle.

Innovation through negotiation

First, consider what Mokyr called the
“curse of concavity”. In standard
economics, each extra unit of capital or
labour yields smaller gains, so growth
should eventually slow down. Mokyr has
argued that knowledge can escape this
curse because more science produces
better tools, which enables more science.
Scholars such as Robert Gordon and Tyler
Cowen have however pointed out that the
great “general-purpose technologies” of
1870-1970 produced a singularly
exceptional jump in productivity that
recent information and communication
technologies haven’t matched, and that
the U.S. may already have harvested their
“low-hanging fruits”. That is to say: a

~ knowledge system can be highly dynamic
even as its benefits are increasingly hard
to turn into broad-based growth.

The second issue concerns the role of
instruments. In his talk Mokyr narrated a
sanitised story about how new tools —
including telescopes, microscopes,
barometers, vacuum pumps, steam
engines, and X-ray crystallography —
unlocked new scientific knowledge with
which scientists developed yet more
tools, in an accelerating positive loop. But
the limits of this picture are clearer when
we zoom out.

In his 1997 book Image and Logic, for
instance, Peter Galison studied the large
detectors scientists use in particle physics
experiments (for example, the CMS
detector at the then-futuristic Large
Hadron Collider). In particular Galison
attempted to trace how the apparatuses
emerged from negotiations between
engineers, theorists, funding agencies,
and existing experimental traditions
rather than simply appearing as “better
tools” that stood ready to answer old
questions.

In The Shock of the Old (2006), British
historian David Edgerton argued that
histories of technology have focused too
much on spectacular new inventions and
too little on maintenance, repair,

More to the tale: Laureate of the Sveriges Riksbank Prize in Economic Sciences 2025, Joel Mokyr, poses
with his award during the Nobel Prize award ceremony in Stockholm, Sweden on December 10. AFP

incremental modification, and the long
life of supposedly obsolete technologies —
like cycle rickshaws and water
handpumps in India. Mokyr spoke about
how Joseph Lister’s microscope led to the
germ theory of disease by revealing the
existence of bacteria to scientists. He then
called germ theory “the greatest welfare
enhancing discovery in history until
then”, treating it as an instance of how
frontier science generates welfare gains.
Edgerton and other historians have
however stressed that its impact on public
health depended on sewers, clean water,
vaccination campaigns, organised
healthcare, and state capacity.

In The Pasteurization of France (1984),
the French philosopher Bruno Latour
made a similar point by studying how
alliances between farmers, bureaucrats,
veterinarians, and public health officials
also helped spread the virtues of the
theory.

‘Enlightenment without empire’
The third point of contention is his story
about the institutions of early modern
Europe. Mokyr asked, “What kind of
institutional environment supports
innovation?”, then said institutions have
to meet four conditions to this end: (i)
strong incentives for an innovator elite,
(i) a competitive “market for ideas”, (iii)
freedom of movement for talent, and (iv)
a moderately activist state.

The California School of historians,
including Kenneth Pomeranz, has
complicated this picture by showing that

until the late 18th century, some parts of
China and India were also commercially
sophisticated and had complex markets
and their own knowledge elites. Instead,
according to this School, Britain was
special because it was endowed with coal
and imperial trade.

A historian of the Industrial Revolution
Robert C. Allen developed this idea
further in his “high wage, cheap coal”
thesis: he said the British Industrial
Revolution was profitable because high
wages and cheap energy led to inventions
that saved labour, for example, the steam
engine, and that the price environment
induced both invention and diffusion. Jan
de Vries’s The Industrious Revolution
(2008) has likewise stressed household
labour and changing consumption as
having enlarged the markets for new
products.

Read these together with Mokyr’s and
it should be clear that technological
progress as we know it is already more
than a matter of a society cleanly adapting
ideas conceived by an intellectual elite. In
fact this is the principal issue with
Mokyr’s work: it reprises a Eurocentric
and supply-side narrative that
marginalises imperialism and everyday
labour as important engines of progress.

More broadly even, Mokyr’s story is
problematic because it’s too coherent to
resemble European history as it
happened. The continent lurched
through coercion, dispossession, war,
guild conflicts, state monopolies, and
several episodes of political and religious

repression before it had its “market for
ideas”.

As Jindal School of International Affairs
assistant professor Rohith Jyothish wrote
in The India Forum: “The world Mokyr
reconstructs is an idealised Europe, a
republic of reason unshadowed by the
colonial and extractive circuits that
sustained it — the Atlantic slave
economies, the plunder of Asian trade,
the appropriation of raw materials and
labour from distant colonies that fed the
very industries he celebrates. His ‘useful
knowledge’ is an Enlightenment without
empire.”

Not just the ‘upper tail’

The question of the elite also raises a
fourth issue. In his lecture Mokyr used the
label “upper tail” to refer to a thin
stratum at the very top of the distribution
of skills and knowledge and he placed
most of the weight of innovation on them.
In his books however he has long argued
that major “macro-inventions” are
ineffectual without a broad stream of
“micro-inventions” and skilled artisans
who can develop and implement them.
Historians such as Alessandro Nuvolari
and Allen have gone further to stress the
importance of “collective invention” and
the adoption of new tools by industry. In
their account innovation is socially
embedded and distributed and forms the
substrate for the “upper tail” itself.

Fifth, and finally: the role of the state.
To quote Mokyr, “... the government
should not be too controlling, as it is for
instance in China and certainly as it was
in the Soviet Union, but also not too
absent, which is the direction in which
the U.S. is moving, but a government that
sort of sits in the middle and it guides and
it advises and it regulates a little bit, but it
still lets the forces of free markets
operate.”

While he’s right to beware churches or
autocracies that monopolise thought,
Mokyr gives less weight than he ought to
to the idea that knowledge and social
order are really “co-produced”. Why Trust
Science? (2019) by Naomi Oreskes is for
instance a book-length argument that
science is trustworthy because of
institutional practices like peer review
and organised criticism rather than
because of the brilliance of individuals.
Sheila Jasanoff has described how the
ways in which states fund, administer,
regulate, and use science shape what
counts as a legitimate idea in the first
place and how scientific claims in turn
stabilise particular political arrangements.
In India itself, the Green Revolution had
the state’s backing to deploy seeds with
high yield and fertilizer subsidies as
“scientific farming”, eventually
entrenching an inefficient agrarian order.

Mariana Mazzucato has also applied
the label “entrepreneurial state” to
governments that actively shape markets
by funding high-risk research and
long-term missions such as lunar
exploration and decarbonising the
economy. If the state is simply a referee,
per Mazzucato, we wouldn’t have the
Internet, several life-saving drugs or
spaceflight.

In the final analysis, Joel Mokyr has
done well to force economists to take
technology and culture seriously as
historical forces, yet the picture he offers
of protected incentives and a competitive
market for knowledge yielding sustained
improvements in welfare isn't borne out
by the facts of history. Innovation can’t be
narrated only from the vantage point of
the “upper tail” if it needs to explain
modern growth. Instead we need to piece
it together as a social process in which
labour, infrastructure, administration,
and imperial power ‘apply” ideas but also
shape what counts as an idea and who
can benefit from it.

The author thanks Jahnavi Phalkey for
her inputs.
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Why Mokyr’s story of science becoming tech is incomplete

O @ aite a1 o Hifex o St st w3

Joel Mokyr’s Nobel lecture and technological growth

WITd AIPR BT Fidd AR 3R db-ld! faer

On December 8, economic historian Joel Mokyr delivered his lecture in Stockholm as part
of the ceremony in which he received his share of the special Nobel Prize for economics,
for “having identified the prerequisites for sustained growth through technological
progress”.

8 faxiaR @1 3 SENPHR Tid HIPR = WiheHH T 3T AR &, St 39 YIRS
1 o o1 o 3% Srd=ve & faRiv Fiea RewR &1 i i, «as-iiet wifa &
U1 | Tad e @1 qdRal S Uga™ d1” & ol
His talk recapitulated his long-standing argument that a self-reinforcing relationship
between science and technology has sustained modern economic growth, with the support
of particular institutions and of a small intellectual elite.

I AR 3 3% T GHT T I 311 I8 % BT e b fagm 3R wenfiest & &=
ATH-Jeg JaY 7 3Ny e famr o 90 a1 &, Fored fafy Il oik 1 81
dife® it aif &1 sF w8
As he put it, “Scientific and technological advances are not made by the population at
large.”

ST fos IR Fel, “aqId 3R dH-i! W TS FESI §RT Tl B wAredt 1
They are made by what he called the “upper tail of the human capital distribution.”

3 39 aif gRT &Y el § o 381 “wTia Ul faamor &1 SHust RR1 %)

These are the smartest, most creative people in society, who come up with these ideas,
and the vast bulk of people just watch this and maybe carry out the ideas.

A IS F qa YA R & TEATHS N 21 8, S FaaR b 311 €, Sieifeb Srftrepiam

NI % Had ¢Wd ¢ 3R H-FHf A HRd & |

But the actual |nS|ghts come from very few people and they have to be incentivised.
IRAfd® Siaeld 9gd B AN J 31T § 3R I WeATTRd fHa1 ST SIS ¢ |

Many economic historians and historians of science have accepted parts of this picture
but have also quest|oned the way he has assembled these elements into a virtuous cycle.

3R fag & s RI - 59 =PI & $o Wl 3 WHR fovar
8, A 38 U APRIAP I & ©U T TId B & ddidb W ard 1 Ioe g

In.novation through negotiation
HATg & HIYH | HaAR

First, consider what Mokyr called the “curse of concavity.”

Tl Ugcl 39 STYRUN R IR B3 o8 AR 7 “Sraeerdr o7 AFUTI” B3|

In standard economics, each extra unit of capital or labour yields smaller gains, so growth
should eventually slow down.

T IR § goil a1 97 &1 Ud® Sifalad 3ors ¥ &3 ar fiyear 8, i siad: faer
1 71t it gl =l

Mokyr has argued that knowledge can escape this curse because more science produces
better tools, which enables more science.

PR BT ad ¢ b T 39 A=Y J 9 Tobar § Fife 3 fag Jgdr SUH0 §9141 &,
S bR 3R e fag= o1 I4g ST 8l

Scholars such as Robert Gordon and Tyler Cowen have pointed out that the great
“general-purpose technologies” of 1870-1970 produced a singularly exceptional jump in
productivity.

e M 3R TR I o1 fagHT 3 911 § {5 1870-1970 F HEH “HMHT-I =Y
WrenffPal” 3 Iaresdr § SRR ISTd UeT fhaT|
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Recent information and communication technologies have not matched this, and the U.S.
may aIready have harvested its “low-hanging fruits.”

agdgﬂ TR WeNfAfpar sue! sRiast 981 = urs 8, 3R 3mfveT 3 uga €
“a‘r Peq” gRId &R I&T 3|

That is to say, a knowledge system can be highly dynamic even as its benefits are
increasingly hard to turn into broad-based growth.

31t U T womrelt Srafies fa=ia 81 Ut 8, Yol 81 3% Al & Ty [ § aga
TR B3 BIdl ST

The second issue concerns the role of instruments.

GIRT &1 SUSBRI Bt AP J Faifed gl

In his talk, Mokyr narrated a sanitised story about how new tools — including telescopes,
microscopes, barometers, vacuum pumps, steam engines, and X-ray crystallography
— unlocked new scientific knowledge.

30 IR H HBR 7 U A Tpd BT TS b 4 gedi, Gera, Rivfier, dogn
TY, HTT §o1 3R T-¥ Fohe aiumw! S 7T IUavll 3 a1 axds 1 @ra|

With this knowledge, scientists developed yet more tools, creating an accelerating positive
loop.

U I & Y DT 7 3N Sfie Susvr fAwRid iy, SR Ue aW BT GPRIHAS T
Tl

But the limits of this picture become clearer when we zoom out.

AP 5 59 98T URUET 3T 3, Al 39 dR o1 HHIE 34w Wy 8§ St 3

Innovation through negotiation and critiques of Mokyr
TaTg & ATHH | AR 3R WP Bt

In his 1997 book Image and Logic, for instance, Peter Galison studied the large detectors
scientists use in particle physics experiments, for example, the CMS detector at the then-
futuristic Large Hadron Collider.

30 1997 P TXA® Image and Logic ¥, IR & IR TR, Frex Afera=t 3 o1 wifdet yamm
T AT gRT IUANT fbt S aTd 59 feeaeR! &1 sreqa fvan, S 39 wHg & Hiaward) dret
g3 Piargs? ¥ cms fedaer|
In particular, Galison attempted to trace how the apparatuses emerged from negotiations
between engineers, theorists, funding agencies, and existing experimental traditions,
rather than simply appearing as “better tools” that stood ready to answer old questions.

IRy =u 9, e 7 U8 oo™ o SR &1 f 3 Suaur geitf~art, Rigiaer), faaayor
TARTEY 3R HeeT TN TURTS & i Ware 3R qHEia) I SR, 7 b Had 09
“IgaR NWR” & =Y H o R JaTall & IJWR & & oL IR TS &

In The Shock of the Old (2006), British historian David Edgerton argued that histories of
technology have focused too much on spectacular new inventions and too little on
maintenance, repair, incremental modification, and the long life of supposedly obsolete
technologies.

The Shock of the OId (2006) T, fafex gfagmeR 3fds Tardw A dd far f& tenfiet &
3faeT 7 THEPRI T SMIPRY W T5d e e faa § 8iR I@v@ra, 7iRWid, Hie
TR 3R TUTHIAT aferd ap-id! & @ Siiad R 9gd HH|

These mclude examples like cycle rickshaws and water handpumps in India.

8 URa a%zuﬁtas%@m ERECTARRU R B ]

Mokyr spoke about how Joseph Lister’s microscope led to the germ theory of disease by
revealing the existence of bacteria to scientists.

HIBHR = a1 o v T ey & GeHERIT A D! BT AT & HRId &1 udl g
it & wief Ry 0o Uga A g F

He then called germ theory “the greatest welfare enhancing discovery in history until
then”, treating it as an instance of how frontier science generates welfare gains.

T 18 I o Rigid 31 “36 TUT q BT SRS B GG a1 Hed10l-adw
IR FT 3R 3T 39 T F IITE0 & ¥ T IR 161 6 2 draia R s
Y ST BT 7 |
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Edgerton and other historians have however stressed that its impact on public health
depended on sewers, clean water, vaccination campaigns, organised healthcare, and
state capacity.

, ToTeH 3R 31 fIgHRI A 9 & & fos ardwifre warea R 39T gHe e
T, TS TR, SPTHIT ARG, WS TR Jarait 3R ITe B &Frar TR R o)
In The Pasteurization of France (1984), the French philosopher Bruno Latour made a
similar point by studying how alliances between farmers, bureaucrats, veterinarians, and
public health officials helped spread the virtues of the theory.

The Pasteurization of France (1984) ¥, Thiiia g FAT @R 7 S @8 &I ad faar
R T e 5 Rearil, Nepel, ug) Rifreaal 3R Ardvifere T e e &
TSwiTS - 39 Rigid & 7ol &1 e § Heg S

‘Enlightenment without empire’
AHT™ & foAT ware=

The third point of contention is Mokyr’s story about the institutions of early modern Europe.
1 fare o1 fig MieR @ uRfie snyfere gRIT oY wwirei | S Fer 2|

Mokyr asked, “What kind of institutional environment supports innovation?”, and then
said institutions have to meet four conditions.

WHR 7 YD1, “fb¥ TRE BT HRITTT ATATGRUT TR BT HHYT Ha1 827, 3R R &g fb
TR BT AR A G BT A1

These conditions include strong incentives for an innovator elite, a competitive “market
for ideas”, freedom of movement for talent, and a moderately activist state.

S Trat & AarAt e 9t & fore werge vieare, faamt &1 aiaraelf «arar, ufaun
P g ATSIRY, 3R U HAH U | Afhd 359 i g

The California School of historians, including Kenneth Pomeranz, complicated this picture
by showing that until the late 18th century, parts of China and India were also commercially
sophisticated.

@A & SATIHRI, oFH FAY GRS M §, 3 98 @ 39 w6k &I
Sifeet s 18 Tt & T I A R URA & T TR 1t rawiifies U 3 39 A
They had complex markets and their own knowledge elites.
3% U Wfed IR 3R 307 F rfretra anf 2
According to this School, Britain was special because it was endowed with coal and
imperial trade.
U W d & IR, T sufen fafiy o1 wife I9d U Sigen 3 SrTgard! AR &1
Y YTl
A historian of the Industrial Revolution, Robert C. Allen, developed this further in his “high
wage, cheap coal” thesis.
3N Hifd & SfaHR IJad W, Ta 7 T U “I=T AeigSl, Tl HHAar URGe
T M S|
He argued that the British Industrial Revolution was profitable because high wages and
cheap energy led to labour-saving inventions, such as the steam engine.

@ d o fob fafew eﬁmmsﬂﬁqwmzﬁaﬂﬁ?ﬁmaﬁvwmﬁ
YH-god AASPRY, S YT $o, H1 o4 e

The price environment induced both invention and diffusion.

e AraTaRT 3 MfASPR 3R WHR, a1 &1 9Rd fan

Similarly, Jan de Vries’s The Industrious Revolution (2008) stressed household labour
and changing consumption in expanding markets for new products.

24t @RE, a9 $ ¥ B! The Industrious Revolution (2008) = B 4H 3R Igard! Wud &I
T ITG! & TR fadR & Tgayul S|

Read together with Mokyr’s work, it should be clear that technological progress is more
than a society simply adapting ideas conceived by an intellectual elite.

HIDHR & B P WY 3¢ Ug W Tg WY BT § [ de-te! Wifd baa difge ifiea aif
ERTTE T IR &) U gRT 309 HR BT HIHa T8 8
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e This is the principal issue with Mokyr’s work: it reprises a Eurocentric and supply-side
narrative that marginalises imperialism and everyday labour.
Tg HIHR & ST B T TR ¢: T8 U GRI-bigd MR myfef-vefta &yt &) qigxmar g, s
THTSIATE SR AR & W &1 IR R 19 Sl g

e More broadly, Mokyr’s story is problematic because it is too coherent to resemble European
history as it actually happened.

3R IS TG I A Al AIHR P He 34fen +f THemd § wife g g sfasr o
IRATaD Te1sfl H1 a1 H it FETd Uedid gl |

o Europe lurched through coercion, dispossession, war, guild conflicts, state monopolies,
and political and religious repression before it had its “market for ideas”.

J 3 “fIaR & SIR” ¥ Ugd IavanT, deet, g, fice wud, Iva thiiReR,
e T Uifife g9 & SR 37|

e As Rohith Jyothish, assistant professor at Jindal School of International Affairs, wrote in
The India Forum.

T b Rigd W@ d i geva=qd rtbad & Iged NHIR Afed saifay 3 The India
Forum ¥ forar|

o “The world Mokyr reconstructs is an idealised Europe, a republic of reason
unshadowed by the colonial and extractive circuits that sustained it.”

mmgﬁmmﬁﬁﬁm € 98 Us anexiied QAU R, a9 BT U TURTSY, Wil
3 Ul e iR xMuure weanel #t orn | gad fewar 8 o w a8 fewr anir

e These include the Atlantic slave economies, the plunder of Asian trade, and the
approprlatlon of raw materials and labour from distant colonies.

[ redifeed arT SfoUawITy, RS SR & e, 3R g3y Suf-azi & $= Ard 3R
o BT HTIAGOT A 5|
¢ His “useful knowledge” is thus an Enlightenment without empire.

3 UHR IHT “ITANTt Jr9” T AU & fo41 yaie 2|

Not just the ‘upper tail’.
Pad HU WY gl Tl

e The question of the elite also raises a fourth issue.
e a7t &1 Uy ue a9t gy o o |

e In his lecture Mokyr used the label “upper tail” to refer to a thin stratum at the very top of the
distribution of skills and knowledge and he placed most of the weight of innovation on them.

3 SRS H AIBR A “upper tail” g BT IUTNT HIYA 3R 9 P a0 & Jad FU
few & fRUd e ude Id & o fara SR TamaR &1 ST YR S W 34|

¢ In his books however he has long argued that major “macro-inventions” are ineffectual
without a broad stream of “micro-inventions” and skilled artisans who can develop and
implement them.

BTAlTeh U= Y| | 3 dd THT ¥ I8 TP od 36 & [ 99 “Hepl-MMASHR” 9 db THIA! Tal
B O db 3T 1Y “HTZH1-MMASHRY” B} IS YRT 3R 3= [AHRIT T AR B a1 HISA
PRITR AEI

e Historians such as Alessandro Nuvolari and Allen have gone further to stress the
importance of “collective invention” and the adoption of new tools by industry.

3R T SN SIS RI 7 “TTfe® snfaseR” 3R IeNT gRT U 3R] &I
3TTH F Hegd W 3R ¥ SR fear 1

¢ In their account innovation is socially embedded and distributed and forms the substrate
for the “upper tail” itself.

3% IR TR raToe ¥u A fAfed ofix faafya g g ik a8t Wd “upper tail” &1
YR &7 B |

) F|fth and finally: the role of the state.
grgar 3R Sife g7 I a1 YfeT g

e To quote Mokyr, the government should not be too controlling, as in China or as it was in the
Soviet Union, but also not too absent, as in the direction the U.S. is moving, but should sit in
the middle, guide, advise, and regulate a little while letting free markets operate.
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MHR F AR PR 7 a1 N9 a1 Jfdad Ig o1 @) srafiie Haae g iy sik T &
AT ) ez o 5gd 3w srufRia, sfew I e &1 IRkaT Su-THR ARfeRH, qamg 3R
T = Sd §T Gad I9TRI &1 HTH HRA ol 1|

While he’s right to beware churches or autocracies that monopolise thought, Mokyr gives
less weight than he ought to to the idea that knowledge and social order are “co-
produced”.

BTl d faaRl TR THIFRIGR B ard =t a7 fARp T saawuTaif I qraur 8- § Iat €, afoe
3 39 foOR &1 H1 78 &d § [ 919 3R wmanfores arawt <wg-fAffar g1d 8

Why Trust Science? (2019) by Naomi Oreskes argues that science is trustworthy because
of institutional practices like peer review and organised criticism, not merely individual
brilliance.

T3 3T B b Why Trust Science? (2019) T <l & b fa R R4 SRR
wfrarail S TR g oik TIfda sieframT & SR foan S 8, 7 % Faa safaqal o1
gfayT & SR
Sheila Jasanoff has shown how the ways in which states fund, administer, regulate, and
use science shape what counts as legitimate knowledge, and how scientific claims stabilise
political arrangements.

tar SET® 3 gar § & Ioa o @) fagm o faamifa, v, fafFafea s suain
FRA ©, T81 J§ T BT § o 9 JIH T, 3R b4 a1 1d AiTadh TGRS Bl R
IRA B

In India, the Green Revolution had state backing to deploy high-yield seeds and fertiliser
subsidies as “scientific farming”, eventually entrenching an inefficient agrarian order.

YRd § g wifd &1 9 &1 g9 firer, S5 3w Sus arat die oik gdve afeudt &
IS Vel & =0 H 7t 7, o Sidd: U MUt HiY FrawT o1 Ao Tl
Mariana Mazzucato has described the “entrepreneurial state” as governments that actively
shape markets by funding high-risk research and long-term missions like lunar
exploration and decarbonising the economy.

HIRATT ATDTE! A “IeT IT” PI Tebed1 < 3, gl WBR I QA ardl U 3R
Aderae feE oY g AT 3R SHTRIT & -BeEAIEA & ATH T IR HI
JipT =0 I PR It 2

If the state were merely a referee, we wouldn’t have the Internet, many life-saving drugs, or
spaceflight. ]

g o had Th YB BId, A §HAR UN SexAe, Fs Sa-RelP gard, a1 faive IS ol
gIdll

In the final analysis, Joel Mokyr has succeeded in forcing economists to take technology
and culture seriously as historical forces.

3idd: STd HieiR 3 srf=nfedl & Wrenfiret oiv Twpfa &1 Uasie wfdadl & wu &
TR § o7 & fore AoteR faan g1

Yet the picture he offers of protected incentives and a competitive market for knowledge
yielding sustained welfare gains is not borne out by history.

AforT TRfara dieare=t ok I & uforuelf aeiR ¥ FRAR e @y s &t 39! a6
gfaera & Juf § gft ke A el @t

Innovation cannot be narrated only from the vantage point of the “upper tail” if it is to
explain modern growth.

gfe Y AP o YT B, O TR & He! Had “upper tail” & VB I a1
HE! S qhah |

Instead, it must be understood as a social process in which labour, infrastructure,
administration, and imperial power not only apply ideas but also shape what counts as an
idea and who benefits from it.

TP T9Y, 39 U FTHTISIS UfhdT & U & JHSHT 8N, 581 4H, G-, URITa 3R
TSI aTd! R 7 Had TR} &1 A HRd ¢ dfeh I8 Ht 70 R ¢ b foam a1 @ ok frdd
ITPT ATH Fadr 21
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India, Mexico in talks
to mitigate tariff hike
impact, says Agrawal

Commerce secretary says the proposed 50% tariffs would impact $2 bn

worth of exports, moots preferential trade pact for quick resolution

T.C.A. Sharad
NEW DELHI

ndia and Mexico are
l discussing ways to mi-

tigate the impact of
Mexico’s proposed tariff in-
creases on countries it
does not have a free trade
agreement with, which in-
cludes India, Commerce
Secretary Rajesh Agrawal
said on Monday. A quick
way to resolve the issue
would be through a Prefe-
rential Trade Agreement,
he said, adding that the
proposed tariffs would im-
pact about $2 billion worth
of exports from India to
Mexico.

The Mexican govern-
ment had on December 3
re-submitted to its Parlia-
ment a previous proposal
to hike tariffs to 50% on im-
ports from countries
which it had accorded
Most Favoured Nation
(MFN) status and had not
signed a trade agreement
with.

“Tariffs have been in-
creased on a most-fa-
voured nation basis, within
the World Trade Organiza-
tion framework,” Mr. Agra-
wal said at a press briefing
on Monday.

“When MFN tariffs are
increased, it impacts non-
Free Trade Agreement and
non-Bilateral Trade Agree-

avan

India’s automobile, textiles, and footwear exports to Mexico. AFP

ment partners. That is how
it willimpact India as well.”

He added that due to the
tariffs being on an MFN ba-
sis and within the legal fra-
mework of the World
Trade Organization (WTO),
India would not have re-
course at the WTO to chal-
lenge the decision. Howev-
er, it is engaging bilaterally
with Mexico to find a way
forward.

“According to the initial
proposal that was sup-
posed to come into effect
from August 2026, the im-
pact on Indian exports
would have been $3.8 bil-
lion,” Mr. Agrawal said.

“Subsequently, we have
been engaged with them
and we flagged that,
though this was within
their legal rights to raise
these tariffs, it would not
be good for trade. The final
plan they have come out
with will have an impact of

$2 billion on India ex-
ports.” The tariffs are ex-
pected to impact India’s
automobile, two-wheelers,
auto parts, textiles, iron
and steel, plastics, and
leather and footwear ex-
ports to Mexico.

“The Embassy of India
raised immediate concerns
with Mexico’s Ministry of
Economy on September
30, which clarified that the
measure is not directed
against India and reaf-
firmed its commitment to
the bilateral relationship,”
Mr. Agrawal said.

He added that, from
what “he has heard”, Mex-
ico’s move is primarily
aimed at reducing imports
from China.

“The only fast way for-
ward is to get into a Prefe-
rential Trade Agreement,
because a Free Trade
Agreement would take a
lot of time.”

India, Mexico in talks to
mitigate tariff hike impact,
says Agrawal

ef¥ gfs & yua ot HH
A & fore URa, AfRpT &
CIEEIGEIGREPEISE K 34

o Commerce secretary says
the proposed 50% tarils would
impact $2 bn worth of exports,
moots preferential trade pact for
quick resolution

IOy feya A HT fob UReitfad
50% ¥ ¥ $2 bn o9 & fHafd R
3R YT, @i FHTE & forg

Fgaryuf IR T &1 g

India and Mexico are discussing
ways to mitigate the impact of
Mexico’s proposed tari_
increases on countries it does not
have a free trade agreement with,
which includes India, Commerce
Secretary Rajesh Agrawal said on
Monday.

YR 3R AfRIPI ST/ W
AfFge grT uwarfaa R0 gfe &
YT B Y B & dIp! IR =l
IR B 8, oFd Ty 39T ot
ft =nfirer 8, arfors afra To=r
SFIATd - YHHAR &) 6Tl
. A quick way to resolve the
issue would be through a
Preferential Trade Agreement, he
said, adding that the proposed
tariffs would impact about $2
billion worth of exports from India
to Mexico.

514 ®el o 39 He, 1 @id
1Y agaryuf SR guEi &
e Y 8 gl 7, 3R SreT fob

TRATfad e F YR § AfFgd ot
B aTa TTHT $2 billion & Frafa
TR 3RR TS|

e The Mexican government had on December 3 re-submitted to its Parliament a previous
proposal to hike tariffs to 50% on imports from countries which it had accorded Most
Favoured Nation (MFN) status and had not signed a trade agreement with.

AfRTP PR 7 3 TR & 0= W 37 320 F 3mard R R0 50% TF g o194
g R § U1 fopan, forg IO Wik Whas AR (THUWEH) golt 3T o 3R e a1y ol
YR AT el foa Tl

e “Tarills have been increased on a most-favoured nation basis, within the World Trade
Organization framework,” Mr. Agrawal said at a press briefing on Monday.

2R P ARe-has A NMYR R, fIY SATIR [T & g & HioR deran T g, 4t 3prard

J AR & U O st o7 | Fell
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“When MFN tariffs are increased, it impacts non-Free Trade Agreement and non-Bilateral
Trade Agreement partners. That is how it will impact India as well.”

“JTq THUHE ¢ 9GIT Ofd &, <) STHT 3RR IR-Yad ATUR JHiar 3R IR-fgueha s
FHSNGT HIfieR! TR USdT 21 38! e S9HT 3R HIRd WR Y 0211

He added that due to the tariff being on an MFN basis and within the legal framework of the
World Trade Organization (WTO), India would not have recourse at the WTO to challenge
the decision. However, it is engaging bilaterally with Mexico to [Jnd a way forward.

I NSl o THUGEA SMTUR W 3R f3y SR e+ (Ssrgdien) & I o & iR
BF & HRUI, YIRd & U 9 0l &1 g &7 & e ssrgdien & &1 fadey 761 g
BT, T8 31 BT IR FdbTe & fore AfRTd! & Ty fgueha w0 § ard<did #R @131

“ According to the initial proposal that was supposed to come into force from August 2026,
the impact on Indian exports would have been $3.8 billion,” Mr. Agrawal said.

“ IR 2026 I THTAT 1 a0 URMNS TG & SR, YR fatd T 419 $3.8 billion
gId1,” 4t sfraret 3 Fall

“Subsequently, we have been engaged with them and we [Jagreed that, though this was
within their legal rights to raise these tariffs, it would not be good for trade. The [Inal plan
they have come out with will have an impact of $2 billion on India exports.”

‘TP TG, §H 3% 1Y I3 T8 3R 891 I8 [tagged a1 b, gratifer 4 &R0 &) g1 398
FTAT ARBR & IR U1, 78 AUR & 1Y 31 78) 81 3= S 3ifad e 9w &t g,
36T MR & fafd W $2 billion &1 U@ T3

The tariffs are expected to impact India’s automobile, two-wheelers, auto parts, textiles,
iron and steel, plastics, and leather and footwear exports to Mexico.

37 ek I AfRas! &1 4RA & sifcrwtarsd, QUfdr, 3iiet UIdH, a¥d, e 3} §T,
WIfRe®, T4T TSt 3R S & afd R e/R us &t 3uite B
“The Embassy of India raised immediate concerns with Mexico’s Ministry of Economy on
September 30, which stated that the measure is not directed against India and reaf-rmed its
commitment to the bilateral relationship,” Mr. Agrawal said.

“YRA & ga1a - 30 Ridar &1 aAfRadt & rfeqawit Taad & 1Y o d Han 36T,
o= wow e fs a8 Hed URd & s 761 § o fuefa ddet & ufa s ufdagar ot
H: g &1,” ot 3prard A Fall
He added that, from what “he has heard”, Mexico’s move is primarily aimed at reducing
imports from China.

IBIH SIeT o, S & “IBI AT &7 ISP IR, AR T FeH T3 U I T4 T 3mard
PP P I I B
“The only fast way forward is to get into a Preferential Trade Agreement, because a Free
Trade Agreement would take a lot of time.”

“3{TY §G BT UHHT o dRIdhT GIIaTqul STYR A & Y 6T 8, Fiifds Yo SATaR
AT HRA § 9§ JHT TN
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India-US. ‘very close’
to finalising initial
framework deal

The Hindu Bureau
NEW DELHI

India and the U.S. are “ve-
ry close” to finalising an in-
itial trade agreement on re-
ciprocal tariffs, Commerce
Secretary Rajesh Agrawal
said, although he declined
from specifying a deadline
for it.

On the negotiations with
the European Union, Mr.
Agrawal said both sides are
at the final stage where all
that is left are the topics
where the two sides have
differences, which are gra-
dually being resolved.

“On the India-U.S. trade
deal, we have done six for-
mal rounds of negotiations
where we have discussed
both the full-fledged Bilat-
eral Trade Agreement for
which we signed the Terms
of Reference in March and
also an interim framework
deal that can address the
reciprocal tariffs,” Mr.
Agrawal said at a press con-
ference. “We are very close
on at least the framework
deal which we feel can be
done in a short period of
time, but I would not like
to put a time period to it,”
he added.

In the case of the nego-
tiations with the European
Union on a Free Trade
Agreement, the Commerce
Secretary said that the two
sides are consistently nar-
rowing down  their
differences.

“What happens when
you reach the closure of a
deal, there are a set of dif-

Rajesh Agrawal

ferences on the table
where we are not able to
agree,” Mr. Agrawal said.
“Every meeting helps us
reduce those differences.
Every day our teams are
engaged on some issue or
the other.”

“I will not say there will
be formal rounds from
now, but there will conti-
nue to be physical and vir-
tual meetings to take this
forward towards conclu-
sion,” he explained.

On the negotiations with
the Eurasian Economic Un-
ion (EAEU), which in-
cludes Russia, Mr. Agrawal
said that talks are still in an
early stage but that the
next round of negotiations
are proposed to be in Fe-
bruary 2026.

“With New Zealand, we
did the fourth round in No-
vember 2025, which was a
formal round,” he said. “Af-
ter that some physical
meetings have taken place
as well as virtual.”

“On the India-Chile FTA,
the fourth round hap-
pened in early December
and we are progressing
well there,” he said

e In the case of the negotiations with the European Union on a Free Trade Agreement, the
Commerce Secretary said that the two sides are consistently narrowing down their

dillerences.

India-U.S. ‘very close’ to analyzing
initial framework deal

3ifery ¥4 ¢4 & 95 P

o India-U.S. ‘very close’ to analyzing initial
framework deal

CRCACIACRIE]

. India and the U.S. are “very close” to
analyzing an initial trade agreement on
reciprocal tariffs, Commerce Secretary Rajesh
Agrawal said, although he declined from
specifying a deadline for it.

YR 3R 3MR®T yreuf® R W e IR
HUR FHST B 3 ¥ & & “95e IS’ G,
IOy wiRra eI SRTaTd 3 FEl, gTdiies 35
U ol DS THARINT §aH A SR o]

. On the negotiations with the European
Union, Mr. Agrawal said both sides are at the
Onal stage where all that is left are the topics
where the two sides have dilJerences, which are
gradually being resolved.

TR " & A1 araisii )R o sprard 3 &gl fo
&I uef Sifqq TRur A §, gt o d fawg 99 § o
R TAdT 7, g eR-¢R gergman s @1 31

o “On the India-U.S. trade deal, we have
done six formal rounds of negotiations where
we have discussed both the full-Jedged Bilateral
Trade Agreement for which we signed the
Terms of Reference in March and also an
interim framework deal that can address the
reciprocal tari(1s,” Mr. Agrawal said at a press
conference.

“YRA-3MARPT ATIR TSN R, 5H- B8
eﬁqama??aﬂaquaﬁ% et g9 got
feueita samR wwsha wR =i o1, S fog gaa
AT & eRi ST YHIT W FXER 5T, Sfik ary &t
U SafH g gwshar o, i uRwRe R &l
TR R T g,” o SFIaTd A T U HIhd
o &l
. “We are very close on at least the
framework deal which we feel can be done in a
short period of time, but | would not like to put a
time period to it,” he added.

g1 HH Y HY SraT U W dgd H4 5, o
TH BH WG H R R IHd ¢, Al § 39 R PIg

R W9 & 1Y Yod ATIR FHFA W ardfelt & ama o, aforsy afra 3 $g1 o 1 ue
TR 30 HANE HH B 2 o

o “What happens when you reach the closure of a deal, there are a set of dillerences on the
table where we are not able to agree,” Mr. Agrawal said.
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“Jq 3T et T & THOA R UgTd 8, d $© HdWe A W 8Id € o R Jgdfa gt a1
CIGIAE IR PEISE T

o “Every meeting helps us reduce those dillerences. Every day our teams are engaged on
some issue or the other.”

R 6% 37 HANG! B HH B | Aeg el o1 8 37 gart O et 7 frht gg, R &t et

www.patrioticias.in

o “l will not say there will be formal rounds from now, but there will continue to be physical
and virtual meetings to take this forward towards conclusion,” he explained.
B T8 T B b 3 F Sfu=ne R &1, A 38 fsepd o & o1 & R Hifas 8w
Y3 5 ORI M, I WY |

¢ On the negotiations with the Eurasian Economic Union (EAEU), which includes Russia, Mr.
Agrawal said that talks are still in an early stage but that the next round of negotiations are
proposed to be in February 2026.

WA sHAITS ga- (3UsY), s w9 e §, & Iy ardfe w o sprard 3 #e1 &
a3t Ui =aRor § B, AfchT SRTaAT SR WRast 2026 H TRaTfad B

o “With New Zealand, we did the fourth round in November 2025, which was a formal
round,” he said. “After that some physical meetings have taken place as well as virtual.”

“gollas & 1Y A IR 2025 T TNYT IR o, o T fiu=nive SR U1, 3= FeTl
TP TG $S WIfad I8P g3 © AR T 8 I3 dob i1

e “On the India-Chile FTA, the fourth round happened in early December and we are
progressing well there,” he said

e e gy A Refe A e o A o 7 s s e 8
Gl

Lawmakers set to debate 100% FDI in insurance proposal
(GS lll:Economy

The Hindu Bureau
HYDERABAD

India’s proposal to permit
100% foreign direct invest-
ment (FDI) in insurance
that figured in Budget FY26
announcements is set to be

debated by lawmakers as
the Bill mooting this and a
clutch of a few other
amendments to key insu-
rance laws was circulated
to Members of Parliament
on Monday.

The aggregate holdings

of equity shares by foreign
investors, including portfo-
lio investors, in an Indian
insurance company may
extend up to 100% of the
paid-up equity capital. The
investment will be subject
to “such conditions and

such manner as may be
prescribed,” per the Sabka
Bima Sabki Raksha
(Amendment of Insurance
Laws) Bill, 2025, seeking to
raise the FDI limit from
74%. The move is aimed at
accelerating the growth in

the insurance sector, ac-
cording to the Bill to
amend the Insurance Act,
1938; the Life Insurance
Corporation Act, 1956; and
the Insurance Regulatory
and Development Authori-
ty Act, 1999.

Lawmakers set to debate 100% FDI in insurance proposal

faumget 3 fiHT & 100% THSISTE YRdaTd WR 989 H &1 Aol fora

e India’s proposal to permit 100% foreign direct investment (FDI) in insurance that figured in
Budget FY26 announcements is set to be debated by lawmakers as the Bill mooting this
and a clutch of a few other amendments to key insurance laws was circulated to Members of
Parliament on Monday.

YR T UdTd, ot 1971 T 100% A=t weaer fFa=r (wwdtams) ot srmfa 37 & forg or ok
Sl gete FY26 divonsit # 2nfie o, fauraest gR1 989 & it dUR & Hite 39 fovg | e
IR TG 3T TG ST BT A TN T AT Hidel &) HHaR & faafd fasar man

e The aggregate holdings of equity shares by foreign investors, including portfolio
investors, in an Indian insurance company may extend up to 100% of the paid-up equity
capital.
fae=ht fra=ret, foraw didwiferat fFa=e e ©, R WRer diAT St & gfedt [raxt o
$d TR YITar B 7S 3fhd goht B7100% b & Tebell B

e The investment will be subject to “such conditions and such manner as may be prescribed,”
per the Sabka Bima Sabki Raksha (Amendment of Insurance Laws) Bill, 2025, seeking to
raise the FDI limit from 74%.

g o= U e 37k U a8 3 iefi= g o T Frafiea fovan o 9wvar 8 & orER
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Wﬁmﬂ%ﬁv&n(ﬁmwﬁa‘fﬁWﬁwﬁa, 2025, S THS13ATS ST BT 74% J SgH
|

BT YA hdl

e The move is aimed at accelerating the growth in the insurance sector, according to the Bill
to amend the Insurance Act, 1938; the Life Insurance Corporation Act, 1956; and the
Insurance Regulatory and Development Authority Act, 1999.

39 HcH BT I STAT &F # 5™ ol o 1 &, o1 fos Star srfiifeas, 1938; sfta= Sian

fm aiferferm, 1956; S ftaT FFramwe Sk fae wftre=or srfiifeas, 1999 & Txme=
P I foarer & Sar W B
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SHANTI Bill to allow private sector to make, run nuclear power plants

st & 1 W] fasreft w97 TR ok T $t srgafa 1 & feg wifa fadas

How is Asia-like artemisinin resistance emerging in Africa?

3pieT A RS srdfafifae uferiy A SWR | 82

SHANTI Bill to allow private sector
to make, run nuclear power plants

Jacob Koshy
Suhasini Haidar

NEW DELHI

The Centre introduced in
the Lok Sabha on Monday
the SHANTI Bill that aims
to incentivise private sector
participation, both Indian
and foreign, into nuclear
power production. It does
this by replacing India’s ex-
isting laws — the Atomic
Energy Act, 1962, and the
Civil Liability for Nuclear
Damage (CLND) Act, 2010,
— with the Sustainable Har-
nessing and Advancement
of Nuclear energy for
Transforming India (SHAN-
TI) Bill, 2025.

The latter creates an
atomic energy regulatory
structure that is answera-
ble to Parliament, removes
the Nuclear Power Corpo-

ration of India’s monopoly
over operating nuclear
plants, and restricts the in-
stances under which nu-
clear power plant opera-
tors can claim
compensation from sup-
pliers of equipment in case
of an accident. Simultane-
ously, it also buffers opera-
tors by introducing limits
on the extent of their liabil-
ity, in case of violating the
laws under the Act, based
on the size of the plants
they operate, and limits the
maximum penalty on them
to 1 crore even in the case
of a “severe breach”.

“The Bill proposes a re-
vised and pragmatic civil
liability framework for nu-
clear damage, confers stat-
utory status on the Atomic
Energy Regulatory Board
(AERB), and strengthens

mechanisms related to sa-
fety, security, safeguards,
quality assurance and
emergency preparedness,”
a statement by the Union
Ministry of Science and
Technology said. Jitendra
Singh, Minister of State for
Science and Technology,
introduced the Bill.

Privatising the nuclear
power sector, which cur-
rently makes up 1.5% of In-
dia’s installed power capac-
ityy and 3% of the
electricity produced, has
been on the government’s
agenda in recent years to
boost clean energy produc-
tion, improve grid stability,
and move towards its 2070
net-zero (zero net-carbon
emissions) targets.

This includes scaling-up
installed nuclear power to
100 GW, up from the cur-

rent 8.8 GW, by 2047; a
20,000 crore mission
launched in the Union Bud-
get this year to develop
‘small modular reactors’;
and a slew of customised
220 MW pressurised heavy
water reactors.

“The Bill gives hope for
large-scale innovation in
nuclear technology
through amendments in
patent laws, aligns with glo-
bal liability conventions,
and proposes the expan-
sion of nuclear energy pro-
jects through private sector
participation. Any explana-
tion regarding the CNLD
Act of 2010 seemed inadeg-
uate to foreign and domes-
tic suppliers and vendors,”
M.P. Ram Mohan, Profes-
sor, Indian Institute of Man-
agement, Ahmedabad, told
The Hindu.
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SHANTI Bill to allow private sector to make, run nuclear power plants

oot &1 ot urHT] fyerelt o a9 ok IaH &t ergufd ¢4 & fore wifa fadas

e SHANTI Bill to allow private sector to make, run nuclear power plants
foht & & Ry farelt wa 99 SR 9am & orgafd & & forg wifa fadas

e The Centre introduced in the Lok Sabha on Monday the SHANTI Bill that aims to incentivise
private sector participation, both Indian and foreign, into nuclear power production.
&% 7 TR & aeayr 3 wnifa s I i, o Iexa el & @t urfler,
YR SR fae=ht 3 o urmy) St SeureT & viefed s &1

e It does this by replacing India’s existing laws — the Atomic Energy Act, 1962, and the Civil
Liability for Nuclear Damage (CLND) Act, 2010, — with the Sustainable Harnessing and
Advancement of Nuclear energy for Transforming India (SHANTI) Bill, 2025.
g YR & HIS[Gl BT — URATY] St ifafrad, 1962, 3R w=aTy] &ifar & fore Ay
31 (CLND) Siftfam, 2010, — &1 URA & ufvad= & fe w=um] Seif & Tad SuanT
3R A (ifa) fadas, 2025 T ufawifia He Ha1 71

¢ The latter creates an atomic energy regulatory structure that is answerable to Parliament,
removes the Nuclear Power Corporation of India’s monopoly over operating nuclear
plants, and restricts the instances under which nuclear power plant operators can claim
compensation from suppliers of equipment in case of an accident.
g d1C aTel URHTY] Soil (HATHS Ha-T ST § off HaG & Ufd SIaiees 8, IRATY] §93 &
AT TR fRTaR UTaR PIRUIRTA HTF SFEa1 & THIUBR HI geram 7, 3R 37 uRfufaat
! T Bl g o gele &t Ry & wRuT] Ya= Yaras Iuwwur smyfdaare & gamasn
AT 96 d B

e Simultaneously, it also buys operators by introducing limits on the extent of their liability, in
case of violating the laws under the Act, based on the size of the plants they operate, and
limits the maximum penalty on them to ¥1 crore even in the case of a “severe breach”.

1Y &Y, T8 Tarad! Bl bulers Hl BT ], B & Icarad &1 fufd o 39! Saar o1 diwr o
ISP, Sl 3 GRT T WA & SATHR TR SR 8, 3R “TiR Iede= & amgal & of
HRYFAH &S B T1 FRI§ AP VI PRl gl

e “The Bill proposes a revised and pragmatic civil liability framework for nuclear damage,
confers statutory status on the Atomic Energy Regulatory Board (AERB), and
strengthens mechanisms related to safety, security, safeguards, quality assurance and
emergency preparedness,” a statement by the Union Ministry of Science and
Technology said.

75 fadge AT &fd & forw GxNfara ok saraeTies AT TR S SRaTfdd BT &,
TRUY] Sl e a1 (TSRaE)) & duTe gut a1 8, SR TR, TREHT, TREI0T, Jorawn
MY 3R MATAPTRT AT A S < Bl Aoige Bl 8, Heety fagrT ok et
HATTY & 991 H Sl 74T

¢ Jitendra Singh, Minister of State for Science and Technology, introduced the Bill.
Rrds Rig, fagm ok Wenfire woa w=h, 3 g fadas I fovan

e  Privatising the nuclear power sector, which currently makes up 1.5% of India’s installed
power capacity, and 3% of the electricity produced, has been on the government’s agenda in
recent years to boost clean energy production, improve grid stability, and move towards
its 2070 net-zero (zero net-carbon emissions) targets.

TRHTY] Sl & T om0l S gade J YR &1 AT faoTelt & &1 1.5% 3R Iafed
fooTeh 31 3% ©, 8T & I H TWBR P Tois | 6T 8 dliPp T3 Sroll IcdTe Sl S o,
gf@wgwﬁwﬁ, 3R 2070 Ae-SIRY (YT YG-PTaT SToI) A DT 3R T@T ST

|

e This includes scaling-up installed nuclear power to 100 GW, up from the current 8.8 GW, by
2047; a ¥20,000 crore mission launched in the Union Budget this year to develop ‘small
modular reactors’; and a slew of customised 220 MW pressurised heavy water reactors.

3H 2047 Ib RITMT TRATY] Foll &I IAHT 8.8 GW J FGTHR 100 GW T, 39 a¥ Iy
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gole § WTd Aregar Nuaewd fawRa s & fore 3= foram a1 220,000 HS HT1 =,
3R FF IR 220 MW IRIRTSSS 24T aTex Ruaesd it g1

“The Bill gives hope for large-scale innovation in nuclear technology through amendments
in patent laws, aligns with global liability conventions, and proposes the expansion of
nuclear energy projects through private sector participation. Any explanation regarding the
CNLD Act of 2010 seemed inadequate to foreign and domestic suppliers and vendors,” M.P.
Ram Mohan, Professor, Indian Institute of Management, Ahmedabad, told

“7g fadge dde STl & TN & ATead J WA et § 98 T0M W 9aER ST omen
a1 3, Ay griired Tl & 39U B, 3R froft & Y yrnfterdt & wrem § Wy St
IRASATISH & fadR &1 URdTd HaT g1 2010 & CNLD IfUfaH & &y § oig i sara
fa=h SR W emyffaratsit 3R fagsdrsii &1 sroafe vedtd gt <, wa.d. I Higs, Wb,
YR Y ST, gHSETE, 3 gl
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How is Asia-like artemisinin
resistance emerging in Africa?

Any place with heavy ar

use and favourable conditions could become a new hotspot for resistance, and in some regions of Africa, the

uency of resistance markers is

Arun Panchapakesan

n the late 1960s, at the height of the

Vietnam War, the Vietnamese
l government was facing a serious

crisis. It was losing more soldiers to
malaria than to the war itself.
Chloroquine, the antimalarial drug used
for decades, had lost its effectiveness
because Plasmodium falciparum, the
malaria parasite, had become resistant to
it. Desperate for a solution, Vietham
appealed to China for assistance. The
Chinese government thus launched
Project 523, a national effort to screen for
new antimalarial compounds that could
combat this parasite.

As part of Project 523, hundreds of
scientists from across China were brought
together to search for a new drug. They
screened thousands of substances

ic compounds, mi
and extracts from traditional medicinal
plants in the hope of finding something
that might work. During this massive
effort, one detail kept resurfacing in the
old medical texts that researchers
consulted: repeated references to a plant
called ginghao (Artemisia annua).
However, while extracts from this plant
did show some ability to mitigate malaria
symptoms, the results were weak and
inconsistent. And yet, there was the fact
that ginghao appeared again and again in
traditional remedies.

The breakthrough

The breakthrough came when a
researcher named Tu Youyou, a
pharmaceutical chemist at the Academy
of Traditional Chinese Medicine in
Beijing, was asked to lead the team
studying herbal remedies. Tu did not
have a PhD or a medical degree, which
'was unusual for a scientist leading such
an important project, but she had deep
training in both modern pharmacology
and classical Chinese medicine.

While reviewing the medical texts, she
came across a prescription in an ancient,
1,630-year-old Chinese text titled Zhouhou
Beiji Fang (Emergency Prescriptions Kept
Up One’s Sleeve): “Take a handful of
qinghao, soak it in water, wring out the
Jjuice and drink it.” This was it
because most traditional extraction
methods relied on boiling herbs. Tu
realised that if ancient physicians
specifically used cold water, it might be
because heat destroyed the plant’s active
ingredient. This could also explain why
earlier hot-water extracts had had such
inconsistent results.

Acting on this insight, she switched toa
low-temperature extraction process using
a cold organic solvent, ether. For the first
time, the team obtained a clear, highly
active extract containing the compound
that would later be named artemisinin.

Artemisinin showed astonishing results
in laboratory tests and early clinical use. It
cleared malaria parasites from the blood
with unprecedented speed, often within a
day. It was far more potent than existing
drugs and worked even against the
chloroquine-resistant strains that were
devastating Vietnam.

Rising tide
For several years, however, China kept
the discovery largely secret because

Project 523 was a military

adually increasing:

however. there might be a window of time to act before the problem becomes widespread

Amalaria clinic in Tanzania. Several mutations previously seen only in Southeast Asia are emerging independently in Rwanda, Uganda Tanzania, Eritrea,

Sudan, and Ethiopia. OLYMPIA WEREKO-EROBSY (CC 8Y)

Tu Youyou. 45>

An Artemisia annua crop in West Virginia, the
USA, in 2005. JORGE FERREIRA

cells that damage essential proteins, but
kelchl3 mutations allowed the parasite to
temporarily enter a kind of slow-growing

Ar

results in clinical use. It cleared
malaria parasites from the blood
with unprecedented speed. It was
far more potent than existing
drugs and worked even against
the chloroquine-resistant strains
that were devastating Vietham

show the mutations linked to artemisinin

before with chloroquine.

Importantly, while a dataset of this size
allowed the researchers to spot clear
trends in how artem
mutations were spre:
important gaps and biases. The COVID-19
pandemic and the subsequent reduction
in malaria funding caused the number of
malaria samples to drop sharply after
2019. Notably, there were no Southeast
Asian samples after 2019, even though
lhls regon h:\s historically been the
And in samples

resistance and how these ions were
spreading.

Based on this analysis, the researchers
discovered that kelchl3

from Afncd and Southeast Asia, some
countries and years were far better
d than others.

associated with resistance to artemisinin
were heavily concentrated in Southeast
Asia, where the prevalence was in fact
very high: 52% of samples in Eastern
Southeast Asia and 35% in Western
Southeast Asia carried a kelchl3 mutation
of concern. Equally, the study also
identified rising frequencies of
artemisinin resistance mutations in
Northeast Africa, where around 10% of
samples had a kelchl3 mutation,
particularly in Rwanda, Uganda,
Tanzania, Eritrea, Sudan, and Ethiopia.
The other regions on the other hand had
very low levels of resistance markers:
around 2% in West and Central Africa, 1%
in Southern Africa, and typically below 1%
in most other areas, including South
America, Western Asia, and South Asia.

Further, because different laboratories
used different genetic testing methods,
some of which are less sensitive, certain
rare mutations could have been missed.
These limitations mean that while the
dataset is large enough to reveal
meaningful patterns, the findings need to
be interpreted with caution.

A critical period

That said, based on their findings, the
researchers have outlined several urgent
priorities for the future. They include
improving genetic surveillance across
Africa, rapidly sharing data, monitoring
for resistance to partner drugs, and
preparing for changes in treatment policy
if certain mutations become more
common. The team also called for more

in malaria control, since
strong surveillance and timely
interventions depend on sustained

The paper adds its voice to a growing
consensus in the malaria research

survival mode, buying time until the In addition to the well-k markers
short-lived ar had ofar i , the team
one. identified 492 unique mutations in kelchi3
Fortunately, the countries affected that could potentially influence funding.
ded rapidly: they ified i i
surveillance, changed treatment policies ‘The researchers also examined how
when drug combinalicns began (o rail. this resis(ance was appearing and

ng across different parts of the

was only in 1981, at a World Health
Organisation meeting in Beijing, that
Chinese scientists finally presented their
data to the international community.
Once other researchers confirmed its
effectiveness, the compound, later refined
into modern artemisinin-based
combination therapies, became the
cornerstone of global antimalarial efforts,
and Tu Youyou etched her name into the
annals of history by becoming the first
Chinese woman to be awarded the
medicine Nobel Prize in 2015.

However, in the late 2000s, the world
began to notice the same problem with
artemisinin that Vietnam had once faced
with chloroquine. After years of repeated
and widespread use, especially in regions
where malaria transmission was relatively
low, frequent use of the drug had allowed
resistant parasites to develop, and the
first signs of treatment failure began to
appear.

Around 2007-2010, clinicians in
western Cambodia nom.ed that panem:
treated with artemi based th:

and treatment, and Iaunched (argeled
malaria elimination campaigns. While I

wnrld espeaally Africa. They observed
that several kelchi3 mutations which were

community that Africa is enteringa
critical period where decisive action
could still prevent the kind of large-scale
resistance crisis previously seen in

these i d efforts didn’t ly seen only in h Asia
artemisinin resistance, they did succeed in were emerging independently in East
its spread and ing the Africa, including in Rwanda, Uganda,

crisis from escalating further or spreading
glob.ﬂ.ly Asa resul[, anemlsmmbaaed

ve
effective in most regions, huymg the world
valuable time to respond to resistance
emerging elsewhere.

Gene mutations

Tanzania, Eritrea, Sudan, and Ethiopia.
These mutations hadn’t been “imported”
from Asia but rather seemed to be arising
on their own.

Drop in samples

This is concerning because it means any
place with heavy artemisinin use and
—suchasa Iack of

Now, however, a new stug i in
the journal eLife has doc the rise

e, using a single drug, smal

of artemisinin resistance in Africa,
showing early warning signs strikingly
similar to what Southeast Asia
experienced 10-15 years ago. In this large
analysis, researchers the kelchl3

number of circulating strains, und/or
weak surveillance — could become a new
hotspot for resistance. The paper also
noted that in some of these regions, the
of resistance markers was

gene sequences from a total of 1.1 lakh
malaria parasite samples from 73
countries and across 43 years from

gradunlly increasing. However, the
authors added that since most other parts
of Africa still showed very low levels of

various d To identify hi
spread patterns, the team classiﬁed these
into 13

were no longer clearing their parasites by
the third day of treatment. Soon, medical
workers were documenting similar cases
across Thailand, Laos, Vietnam, and
Myanmar. Scientists eventually traced this
decline in responsiveness to specific
genetic mutations in the parasite, most
commonly in a gene called kelchi3.
Art

groups:
South America, West Africa, Oem.rdl
Africa, North Africa, heast Africa,

, there might be a window of
time to act before the problem becomes
widespread.

Using this data, the paper also

East Africa, Southern Africa, Western
Asia, Eastern South Asia, Far-Eastern
South Asia, Western Southeast Asia,
Eastern Southeast Asia, and Oceania. The
group then analysed genetic information,
treatment outcomes across time and

inin normally works by
reactive molecules inside the parasite’s
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to identify which
regions in the world were beginning to

Asia. Earlier this year, in a
Science Advances article, another research
group also warned that the early patterns
now appearing across East Africa closely
mirror the rise of artemisinin resistance
in Southeast Asia more than a decade ago.
And they have argued that without timely
intervention, particularly introducing
more diverse classes of drugs into the
treatment regimen, these resistant strains
could spread and threaten the
effectiveness of artemisinin-based
therapies — the world’s current
anti-malaria backbone.

The collective consensus? There is a
need for urgent coordinated action. That
is, countries need to diversify drug use,
improve surveillance, and be able to
change treatment strategies in an agile
way. Otherwise the crisis of resistance
could become unmanageable.

The story of artemisinin’s is the stuff of
legend: a piece of ancient wisdom that
rescued the world from the chloroquine
crisis. But if that story teaches us

lained how the spread of drug anything, it is how complacency can
resistance followed evolunonary erode progress. Today, the world stand;
prmnples Ar at a similar ¢ ds with ai

survive longer during u-e.nmr:m., which
increases their chances of being
transmitted to mosquitoes and then to
new people. Once these resistant strains
start to dominate in the environment, the
effects become harder to reverse, as seen

and this time it would be roohsh to hope
for another miracle and not act.

(Arun Panchapakesan is an assistant
professor at the Y. R. Gaitonde Centre for
AIDS Research and Education, Chennai.
arun.panchapakesan@gmail.com)
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Asia-like artemisinin resistance emerging in Africa?

3pteT § TRRT-ORT srefafifae ufaRiy $ SR W 82

Any place with heavy artemisinin use and favourable conditions could become a new
hotspot for resistance, and in some regions of Africa, the frequency of resistance
markers is gradually increasing; however, there might be a window of time to act before
the problem becomes widespread.

BT AP ITANT IR Srfpa aRfRAfaar aren w18 off R ufaRie &1 =4
gleie &7 Yol €, 3R SBIHT & $o &= §f uferie Rige! 3t gy fR-oR g 38 7
BT, TR & AP 1 3 Ugd PRATs B &1 907 32ff HINg 81 i g

In the late 1960s, at the height of the Vietham War
1960 & P & 3id H, [AITTH I & WAWR

In the late 1960s, at the height of the Vietnam War, the Vietnamese government was facing a
serious crisis.

1960 & GRIP & 3id H, faga™ g & IRY WR, fagd-rdt WaR T 1R e o1 -1 w1
Tal At

It was losing more soldiers to malaria than to the war itself.

I8 g &I ga- 8 Hafdr ¥ it Sl & @t 38 R

Chloroquine, the antimalarial drug used for decades, had lost its effectiveness because
Plasmodium falciparum, the malaria parasite, had become resistant to it.

GRID! F IUINT 1 Sl Tg! FARIPI ATHD HRARIEN Gal YuTdt a1 gt I Fifes wrenifeaw
BTEATIRY TR wReitd! Iud wfaRTedt g1 1/ o1

Desperate for a solution, Vietham appealed to China for assistance.

I St qerr §, faga=mg A 919 9 Fgrar & edid 3|

The Chinese government thus launched Project 523, a national effort to screen for new
antimalarial compounds that could combat this parasite.

U UPHR, I INBR A Hiolde 523 & (BT, S 39 WRold! I TS+ & (0T 7 AR
AT 1 WISl BT Teb AP A U |

As part of Project 523, hundreds of scientists from across China were brought together to
search for a new drug.

Hiolae 523 %%@%Wﬁ R I Y ABS AFADI B U 15 &dl DI @IS & (oY THA faan
RIEIN

They screened thousands of substances including synthetic compounds, minerals, and
extracts from traditional medicinal plants in the hope of finding something that might work.

I $B JUId iy @t o= & i At @feel, ok uRufve siueha dief & o
fed BRI yardl &1 S d @i

During this massive effort, one detail kept resurfacing in the old medical texts that researchers
consulted: repeated references to a plant called qinghao (Artemisia annua).

39 fRITeT U & GRM, Rnuesdisll gRT 4@ 1T T fafden duf # Ue o1d aR-9R 9 il
g} fhreran (MR Tgam) A WY &1 TR-IR ST |

However, while extracts from this plant did show some ability to mitigate malaria symptoms,
the results were weak and inconsistent.

BT S UIY & 3fch A HANRAT & AT D! $S B& db HH B DI & [GQTs, Tfdp=T gIROMA
PUAR 3N 3T A

And yet, there was the fact that qinghao appeared agaln and again in traditional remedies.

O3 ot g8 a2 911 g T freTelt URuR® IUaRI # IR-aR 3@ a1 Ul

The breakthrough

qPbdl

The breakthrough came when a researcher named Tu Youyou, a pharmaceutical chemist at
the Academy of Traditional Chinese Medicine in Beijing, was asked to lead the team
studying herbal remedies.
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Heayul gwhad! ad il o sifShT fyd et aifw e arg-itw afeRe ot
T 4 g P! 89 SUTR] BT 3{eqT- R Ig! S BT A B Bl Hgl T |
Tu did not have a PhD or a medical degree, which was unusual for a scientist leading such

an important project, but she had deep training in both modern pharmacology and classical
Chinese medicine.

I & U A dl freast o oIk 7 8 Rifvcrey fEft, o sa A vieiee & fog s/ o,
A 3% enyfre wratsiareh sk yRuike @it Rifeer 3t & g ufRieon ure o)
While reviewing the medical texts, she came across a prescription in an ancient, 1,630-year-
old Chinese text titled Zhouhou Beiji Fang (Emergency Prescriptions Kept Up One’s
Sleeve).

ffrgepta Tt o) geiien Bed THY, 3% 1,630 ¥ WM I Uy FHISE) Azl BT
(MUTASTeN T3d) § T = i

“Take a handful of ginghao, soak it in water, wring out the juice and drink it.”

T gt fhrgran of, I8 ot § G, 3 fais SR d o1

This was striking because most traditional extraction methods relied on boiling herbs.

g 3T i araT U1 Rifes SfiHR TRuRe feawyur faftar wrdt-gfeal &t Sarea R
YT i |

Tu realised that if ancient physicians specifically used cold water, it might be because heat
destroyed the plant’s active ingredient.

q. 7 e & afe urd= fafearet = fady wu 9 33 it &1 Iy fasan, a dva g fo wedf
N & TpT dea B T B A B
This could also explain why earlier hot-water extracts had had such inconsistent results.

Ig gg vl T b @ T Ugd & T Uit & 31 37 SR /T |

Acting on this insight, she switched to a low-temperature extraction process using a cold
organic solvent, ether.

U YO & YR |, S5 U ATHD 38 BIAAD [AarI® H1 ITANT dd gy 7 arad=
fersmefor uftean o= |

For the first time, the team obtained a clear, highly active extract containing the compound
that would later be named artemisinin.

Ugel R, < &I Th W 3R At Tfora 31 v gan, ford a8 aifies o1 o a1g &
e fafafam A o wa)

Artemisinin showed astonishing results in laboratory tests and early clinical use.
St = vaTRITen gfierr SR URfYe fafraea Iuai & srgyd ufumy fEam|
It cleared malaria parasites from the blood with unprecedented speed, often within a day.

g Yad 4 HalRaT UReifad] &1 g Td ¥, SRR TP f& o Ui, JHT & < T

It was far more potent than existing drugs and worked even against the chloroquine-
resistant strains that were devastating Vietnam.

g Hiclel carsft &1 o § dal it THTdt o1 3R 39 FaRie H-uforid A R off sRiR
T Sl I &1 qE1E AR el o1

Rising tide
ST R

For several years, however, China kept the discovery largely secret because Project 523 was
a military programme.

BTdilcp, g ANl db T A 5T T[S DI HIH! ¢ db I T Fifh Weide 523 Th A=
STIHH UT|

It was only in 1981, at a World Health Organisation meeting in Beijing, that Chinese
scientists finally presented their data to the international community.

el 1981 H, AT 7 Smafeid fay wea W16 1 93 H, = axfe! 7 sidd: oA
3{ip S STRRTETT WHEH & JH U b T

Once other researchers confirmed its effectiveness, the compound, later refined into modern
artemisinin-based combination therapies, became the cornerstone of global
antimalarial efforts, and Tu Youyou etched her name into the annals of history by
becoming the first Chinese woman to be awarded the medicine Nobel Prize in 2015.
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3 AMedpdiall gRT 39! guTaRiiedr &1 g & a1, I8 Afe, o a1g § snyfe
S fAfif-smenia Tae Su=RY & ufvspd far mar, afyye w1 varat @)
SMYRREAT 7 741, 3R g A 2015 & faferea &1 Aed bR g are ugelt H+=t afgar
TP SIAET | 3(UAT AT o BT

o However, in the late 2000s, the world began to notice the same problem with artemisinin
that Vietnam had once faced with chloroquine.

BTdlch, 2000 & GRIH P ITRTY &, AT A MR & 1Y I8 TR &/ Y& B,
et a1 w1t fagaa™ 3 weRie & Ty foear ot
o After years of repeated and widespread use, especially in regions where malaria transmission

was relatively low, frequent use of the drug had allowed resistant parasites to develop, and
the first signs of treatment failure began to appear.

auf de SR-IR 3R SUUP IUINT & F1a, [IRAT =0 J 37 &0 § S6] HaRg1 HaRu 30eTHd
HH YT, TdT S AMAR IGANT 3 ufeRi wReiifaal o fgeRid 89 o1 3awR fear, 3k STaR
faweardr & Ugd Ihd famrs 3 @il

e Around 2007-2010, clinicians in western Cambodia noticed that patients treated with
artemisinin-based therapies were no longer clearing their parasites by the third day of
treatment.

T 2007-2010 & SRM, Uit SalfEar & fafrce! 3 <ar for smefrfafaa-anenfya
SUART Y 3o fhT T FRiS H dRR @9 T uReiid! 991 =781 81 33 3

e Soon, medical workers were documenting similar cases across Thailand, Laos, Vietnam,
and Myanmar.
oS o, UrSas, ATeiY, fagaem, iR \imR § +f U8 € Al &1 gxasieRur fBar s
ISR

e Scientists eventually traced this decline in responsiveness to specific genetic mutations in
the parasite, most commonly in a gene called kelch13.

3fda: aRe! A ufafhar § oS 39 fiRTae & wReidl # Hivg AR sngafie Safvad—l 9
SIS, S UI: kelch13 19 SiH H WY T

e Artemisinin normally works by generating reactive molecules inside the parasite’s cells that
damage essential proteins, but kelch13 mutations allowed the parasite to temporarily enter
a kind of slow-growing survival mode, buying time until the short-lived artemisinin
component had gone.

AMA: TRl 6 DIRABT3M & HieR uferfsparsiier 3rv) Sas wb Sawasd
WA &) IHUT UgaTdT 8, Al kelch13 SuRad=T WRoidl &I 3wl U § ¢t gf arat
Sifad 389 & HIS T Uax 1A &1 AR 3d €, R sreusifere smefRif=e gew wom
B b I FHY i e B

o Fortunately, the affected countries responded rapidly: they intensified surveillance, changed
treatment policies when drug combinations began to fail, strengthened community-level
diagnosis and treatment, and launched targeted malaria elimination campaigns.
IR §, THIfad o= A deit & ufafsean < I Rt &1 9w e, 919 ga1 waeH fawa
B @ Al SuER e o geard fear, areiie TR W e ik SuR &1 Hefeg o,
3R aféra wafvar S SRR &1 YB3 i

¢ While these coordinated efforts didn’t eliminate artemisinin resistance, they did succeed in
containing its spread and preventing the crisis from escalating further or spreading
globally.

BTl 34 JAfad YAl & e fiffae wfaRier Tare =8t gofr, dfd 3 396 UuR @1 Jfta
HR 3R Fhe BT 3R T4 T AP ®u | Heq I A% J IHa R

e As aresult, artemisinin-based combination therapies have remained effective in most
regions, buying the world valuable time to respond to resistance emerging elsewhere.

-TYTR S SUAR YD &3 § gUTdt 99 e, forgd gian
ﬁm@ﬁmsﬁﬁu@ﬁuﬁ%ﬁﬂﬁmﬂwm|

www.patrioticias.in

Gene mutations

i
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Now, however, a new study published in the journal eLife has documented the rise of
artemisinin resistance in Africa, showing early warning signs strikingly similar to what
Southeast Asia experienced 10-15 years ago.

34, gTdifes, IR eLife T THIRIT Th T 3eqg 3 3t § SR ufoRiy & g &t
ol fopan &, fored URfes Jarait wobd fawrs fau § S afémr-gd gfRmm gri 10-15 o vt
v fY U Yhdl | 98¢ firad-gad 3
In this large analysis, researchers compiled the kelch13 gene sequences from a total of 1.1

lakh malaria parasite samples from 73 countries and across 43 years from various
databases.

9 IS fa=eivor 8, qeyaarad = fafie Sered ¥ 73 3= 3R 43 9T § THA fHU W Hd 1.1
ARG gARAT UReidt AT & kelch13 ST S H Tabfard fh |

To identify geographic spread patterns, the team classified these countries into 13
population groups: South America, West Africa, Central Africa, North Africa, Northeast
Africa, East Africa, Southern Africa, Western Asia, Eastern South Asia, Far-Eastern
South Asia, Western Southeast Asia, Eastern Southeast Asia, and Oceania.

Yo TR O &1 9ga & e, & 3 3 =0 &1 13 S8 Gugl § a¥iigd fbar: féfor
SA®T, Ui SNPieT, T PIdT, ST SWBIHT, IUR-YAT MpiwT, Udf 3hiepT, gfamof
Sferor-ud uikran, ok sififar

The group then analysed genetic information, treatment outcomes across time and
geographic locations to identify which regions in the world were beginning to show the
mutations linked to artemisinin resistance and how these mutations were spreading.

TS §1C JYE 7 ATTARIS AFSRY, TU1 TG 3R U R & SUR IUFR ufvomay
1 A e, A T8 Tea T ol O 5 g 3 $1-9 431 B SRt wfay 3 93
IANTAT SHR T § 3R d P4 B W@ 5

Based on this analysis, the researchers discovered that kelch13 mutations associated with
resistance to artemisinin were heavily concentrated in Southeast Asia, where the
prevalence was very high: 52% of samples in Eastern Southeast Asia and 35% in Western
Southeast Asia carried a kelch13 mutation of concern.

39 favr & SMYR W, Tyssdisl 7 o i smefAfifT ufarty d I3 kelch13 Iafad=
T U I aferor-qd ofkmr # $i%q 3, Sef S sl sga i ot gdf afémr-qd ufkm
o 52% 3R ufgyet gféror-ud ofkmr o 35% T § fRiaT 99 kelch13 SaRkad om 47|
Equally, the study also identified rising frequencies of artemisinin resistance mutations in
Northeast Africa, where around 10% of samples had a kelch13 mutation, particularly in
Rwanda, Uganda, Tanzania, Eritrea, Sudan, and Ethiopia.

31 TG, AT SWR-YdT snptest H SR ufekty Scafvad=i ot srgd! amgf it
UEATT, S8l AT 10% T H kelch13 IdRac Il 74T, o= U § IaisT, giisT,
e, TRfean, e, ok sRafar o)

The other regions on the other hand had very low levels of resistance markers: around 2% in
West and Central Africa, 1% in Southern Africa, and typically below 1% in most other
areas, including South America, Western Asia, and South Asia.

TR 3R, 37 & B ufeRlY Tohad! &1 TR dgd HH UT: U 3R e BT §f TTHT 2%,

Si&oft 3BT A 1%, 3R gfémr sy, ufddt ufkmr, qur gféor ulkrn wfza st s

&= 7 I 1% 9 B9

In addition to the well-known markers of artemisinin resistance, the team identified 492

unique mutations in kelch13 that could potentially influence artemisinin resistance.
ufeRiy & uRig Tbhde! & 3ramar, d9 7 kelch13 H 492 fafy Iafad

UgaM, off GHIfId =0 I M ufery & gH1fad &= Iod B

The researchers also examined how this resistance was appearing and spreading across
different parts of the world, especially Africa.

Mymatsll 3 a8 o sieree fsan i a8 uferiy gfan & faft iR, fadiw =0 & sntet, &
IR YT § 3R T @B

They observed that several kelch13 mutations which were previously seen only in
Southeast Asia were emerging independently in East Africa, including in Rwanda, Uganda,
Tanzania, Eritrea, Sudan, and Ethiopia.

I2I W fo B3 kelch13 IANRG, S U Had giér-yd Tfkmm ¥ 31 U 3, 319 gdf
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SMBYPT T W U I SR R &, o TarsT, st denf~man, ehiear, gem, ok siafar
RUIEGE]

These mutations hadn’t been “imported” from Asia but rather seemed to be arising on their
own.

3 IafadH TRraT @ “smarfea 81 9, afcss T udid i ¢ & d Wa: Saa g1 @ §

Drop in samples

Tl § fRTae

This is concerning because it means any place with heavy artemisinin use and favourable
conditions — such as a lack of adherence, using a single drug, small number of
circulating strains, and/or weak surveillance — could become a new hotspot for
resistance.
g fidreHe § Fifd ST o § for mefaff=m &yt Suai iR sga uRkfRufaat arel
BIs U RIF — SN SUTA 3t HHY, THd ga1 ST ITANT, TREART WKl Bt HH ST,
3R/ FHER AR — wfaRiy & U glewic 89 9&d ¢
The paper also noted that in some of these regions, the frequency of resistance markers
was gradually increasing.
TR ® g5 f g T fo 371 &3 O ufeRiy Hahamt ot mgh fR-4R 5 38t ot
However, the authors added that since most other parts of Africa still showed very low levels
of resistance, there might be a window of time to act before the problem becomes
widespread.
BTdlTch, ATDI = ST [ i AWIBT & BT o= gl & ufeRiy o7 W ot oft sga &1
?, 3T AT & SATUS 814 J U HRATS & (oY U IHI-fGS®! 81 Iahdl gl
Using this data, the paper also explained how the spread of drug resistance followed
evolutionary principles.
S 31 BT ITANT I g4, TR A Ig 1t Toiman & ga1 ufeRkley &1 GuR fasraardt Rigidt &1
SIIRT HY FHRT ]
Artemisinin-resistant parasites survive longer during treatment, which increases their
chances of being transmitted to mosquitoes and then to new people.

“gfeRiel Reltd} SUAR & ERM 1% T d% Sifad Y8d 8, o 3% et
o Fafd g9 3R bR AT @R a6 UgeH &t JuTaHT 9¢ Sl §1
Once these resistant strains start to dominate in the environment, the effects become harder
to reverse, as seen before with chloroquine.
T IR ofF 3 gieiel 7 gafaror & gurdt 8 T §, d I THIG! B SeTeAT B3 8t o
2, SN B FARI & 1Y T T |
Importantly, while a dataset of this size allowed the researchers to spot clear trends in how
artemisinin-resistance mutations were spreading, it also revealed important gaps and
biases.

AgayUl U ¥, 39 3HR & SCRIC A AMUHd13] &I Ig Ugd- H Ace &1 o TS fHiRIf-
gfaty Iaufiads &8 thal 38 8, Ao 39 Ageayul @1l 3k vararel &1 +ff ISR fawan|
The COVID-19 pandemic and the subsequent reduction in malaria funding caused the
number of malaria samples to drop sharply after 2019.

COVID-19 TETHTRY 3R 3TF §1E AT GIET & St & HRUT 2019 F qI¢ TANRAT THA BI
e ¥ o RTae s

Notably, there were no Southeast Asian samples after 2019, even though this region has
historically been the epicentre of resistance.

IRy =7 ¥, 2019 & 1 SfAvr-yd TR I HE T 7 3, el ug &7 UdeRie wu
AfeRIY &1 % 715

And in samples from Africa and Southeast Asia, some countries and years were far better
represented than others.

P 3T, SABYBT SR farur-yd R & T § 9o ox 3R af 39 Bt qa § Be
g ufaffira w@d 3

Further, because different laboratories used different genetic testing methods, some of
which are less sensitive, certain rare mutations could have been missed.
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& SHfafvad, Fiife fafte yanmemensit 3 firg smgafe wdteror faftrat v =, fomd @
Fo B HdgTNd o, TR $© gay SARad= ge Iad U1

These limitations mean that while the dataset is large enough to reveal meaningful patterns,
the findings need to be interpreted with caution.

3 Wmrait 1 3k B o gaf Seric eyl te fiem & e uafe se1 8, b +ft fseef o
TRAT AU ¥ BT S A8

A critical period

TP

That said, based on their findings, the researchers have outlined several urgent priorities for
the future.

%ﬁv—nﬁ, 3 FTsH ! & SR W, [Meydhdisll 4 ufawr & o % aeTa wrdfea g Heiia ot
I

They include improving genetic surveillance across Africa, rapidly sharing data, monitoring
for resistance to partner drugs, and preparing for changes in treatment policy if certain
mutations become more common.

S0 ST H STIdRTe AR & YUR, ST &1 @i |Iei ST, 91 garsil & ufd
gfeRTY @t TR, SR afe T8 Iaikad- 3ifiie I g1 ol df IuaR i & sgarg &
Jard wfora B

The team also called for more investment in malaria control, since strong surveillance and
timely interventions depend on sustained funding.

A 7 gafvar Ao & siftres frar &t ot 9 3, e aoeg AR Sk T R ey
R BfET R MR FRa 8

The paper adds its voice to a growing consensus in the malaria research community that
Africa is entering a critical period where decisive action could still prevent the kind of large-
scale resistance crisis prewously seen in Southeast Asia.

I8 TR AT My JYET § Iadt Jedfd § U= 3TaTe Sl § & npieT te fHuifas
mﬁmmwﬁ', wﬁwmﬁm -d TR ¥ g T8 MU IS TR &
AfeRIY Tepe o 3t oft A el B

Earlier this year, in a Science Advances article, another research group also warned that the
early patterns now appearing across East Africa closely mirror the rise of artemisinin
resistance in Southeast Asia more than a decade ago.

$9 9 &1 YB3 T, Science Advances H USRI THh o@ H, Th 3= 2y 9Hg = | Iarait
&) fob gl SrepftepT o IaRA Yot O ou avf A ifire ugd aferor-gd wimr o srfafifaa
UfeRIY & Ieg A BTt Bdd-Jad g1

And they have argued that without timely intervention, particularly introducing more diverse
classes of drugs into the treatment regimen, these resistant strains could spread and
threaten the effectiveness of artemisinin-based therapies — the world’s current anti-
malaria backbone.

S5 T (a1 foh TR IR XA & o1, faRIy ¥ ¥ IUAR Fawi1 | i fafay ganait
! JfHa T o, 3 uferielt 71 T avd § ok emefafifam-enmefya Suamt — S ada
o gfar &t wafRarRied fig § — Ht yuraRitadr & R T S 96d ]

The collective consensus? There is a need for urgent coordinated action.
e TEAl 1 82 T GUIId HRATS $I 31aFdhdl 5l

That is, countries need to diversify drug use, improve surveillance, and be able to change
treatment strategies in an agile way

auh%@a%wﬁ%wﬁnﬁﬁﬁw Rt & guR, ok a=fid & 1 SueR YurHifaar
Faer T & S SN

Otherwise the crisis of resistance could become unmanageable.

3T TR &1 Wdhe =0T & 918”81 Iavdl 5

The story of artemisinin is the stuff of legend: a piece of ancient wisdom that rescued the
world from the chloroquine crisis.

&1 HgH! fhaddt oRit §: UTHH 91 &1 U Sf% R g &) saRIe M Wide
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But if that story teaches us anything, it is how complacency can erode progress.
Afep af a8 FeM! 8 3o Rard! &, dl 96 I8 [ TeTadiy &3 Wt & &1 R 9ol g
Today, the world stands at a similar crossroads with artemisinin, and this time it would be

foolish to hope for another miracle and not act.

3, g sméfafafe

TR HXP BIRATS A HAT GaT g1 |

F TTY Th JHH IRTE W T3 g, 3R 39 TR [Fdl iR TR 3t
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How illicit cultivation of cannabis has left the verdant hills of Kandhamal
in the weeds

FA QY U Bt Dt 7 FUHTA B g31-43 ygifsal H) 9y &2 faan

Nature-based solutions for planet earth no longer ‘nice to have’

gl & e urpfae Sunfea THTU™ 39 3rDT g a® A T8l

How illicit cultivation of cannabis has left the verdant hills of Kandhamal in the weeds
jGS i Environment 4

Satyasundar Barik
PHULBANI (ODISHA)

A 30-kilometre drive from
the district headquarters of
Kandhamal and a short
300-metre trek off a black-
top road leads to a valley
where nature still breathes
in its purest form. But the
calm is deceptive. Without
warning, a team of police
personnel armed with
mowers descends on the
landscape. In barely half an
hour, two acres of lush can-
nabis  plantations  lie
flattened.

Since November, Kand-
hamal police have razed ov-
er 4,000 acres of such cul-
tivation. Their action, they
insist, is not oppressive but
a preventive effort to choke
the supply chain before
cannabis (also known as
ganja, marijuana, and
weed) grown on these re-
mote slopes reaches the
end users in distant metro-
politan cities.

Between raids and field
destructions, the district
administration has seized
59,068 kg of cannabis, and
arrested 211 people in 185
cases in 2025 alone - the
highest amount of canna-
bis seizure recorded by any
district in the country this
year.

“We have mobilised all
our efforts to ensure that
the ganja consignments do
not leave the district and
are destroyed or seized
within our jurisdiction. The
effort required is humon-
gous, involving both physi-
cal and financial exhaus-
tion. But we are up to it,”
Kandhamal  Superinten-
dent of Police (SP) Harish
B.C. said.

Phulbani Subdivisional
Police Officer (SDPO) Sub-
hrajit Biswal, who has been
leading the teams on the
ground, hopes to destroy
sizeable tracts of the illicit
crop before the plants be-
gin to flower.

Security personnel stand guard as district administration officials clear illegal ganja cultivation in the
hills of Kandhamal district in Odisha. BISWARANJAN ROUT

So, how did Kandhamal
turn into a haven for illicit
cultivation?

The geography and ter-
rain of the area favour it.
The remote, forested, and
inaccessible areas of the
district coupled with a cli-
mate well-suited for canna-
bis make it ideal for clan-
destine plantations.

Ganja cultivation is also
far more lucrative than reg-

ular legal crops. It sells at
around 2,000 per kg, and
prices spike to ¥3,000 dur-
ing shortage or intense pol-
ice crackdowns. The crop is
so lucrative that a Deputy
Superintendent of Police
was recently suspended ov-
er allegations of involve-
ment in the trade.

A slice of the pie
In the past, police teams

from other States have also
visited Kandhamal to arrest
criminals, but were found
to have made attempts to
take some of the seized
consignments back with
them, according to local
officials.

“It is not easy to reach
every location where ganja
is grown. Sometimes the
crop is found deep inside
the forests, 15 km from the

nearest road, requiring
hours of trekking. There is
a huge cost attached to the
mission of uprooting these
plants,” said Mr. Harish.

Police sources added
that the outlawed Commu-
nist Party of India (Maoist)
also extends patronage to
the illicit cultivation.

Although the police and
the Excise Department
have deployed drones to
detect illegal plantations,
growers have adopted a
new strategy by reducing
patches to fewer than 150
plants and camouflaging
them under the tree cover
to evade satellite and drone
imagery.

Identifying the finan-
ciers behind the cultivation
is even more challenging.
These funders employ vil-
lagers to grow the crop,
keeping their own identity
hidden.

This year, the police
have begun targeting those
who bankroll the planta-

tions by running crop raids
and criminal investigations
simultaneously.

The crop is often grown
on forestlands, which be-
long to the Forest Depart-
ment, and ing ow-

To discourage villagers
from growing cannabis,
the police have mooted the
idea of engaging them in
other crops such as fruits,
spmes, hlgh -value vegeta-
and agro-

nership and bringing the
culprits to investigation is
always a challenge. “Inves-
tigators often face difficul-
ties in making financiers,
transporters and arms deal-
ers tied to ganja networks
prosecutable. To establish a
financial trail, it requires a
specific skill set,” the Kand-
hamal SP said.

To detect, discourage

In Boudh, the police found
a person whose account
transactions ran into
crores of rupees. But the
accused person did not
have any discernible busi-
ness to back his income
source. The case was re-
ferred to the Income Tax
Department for further
investigation.

foresu'y through the go-
vernment’s rural employ-
ment guarantee scheme
during the sowing and har-
vest windows. A robust va-
lue-chain system could al-
so help these farmers, the
police suggest.

An official, who has
been part of intelligence
gathering and surveillance,
said it is ironic that in Kand-
hamal, whose turmeric
having medicinal value has
received a geographical in-
dication tag, villagers have
turned to ganja cultivation.

Even though villagers
participate en masse in the
illicit farming, the police
tread cautiously. “Antago-
nising villagers is the last
thing on our minds,” said
an officer.

How illicit cultivation of cannabis has left the verdant hills of Kandhamal in the
weeds

A 3qAY U B Dl A FUHTA B g8-HH ygifeal H) 9y & faun

How illicit cultivation of cannabis has left the verdant hills of Kandhamal in the weeds

&Y Y YT (HIAT) P Vet 7 BT B! g9-H TS &) WRUdaR H gea faar

A 30-kilometre drive from the district headquarters of Kandhamal and a short 300-metre trek
off a blacktop road leads to a valley where nature still breathes in its purest form.

HYATA & forar

T 30

freariier ot s=a

3R sAPpery

TSP Y gear 300 Hiex B!

Ty
BICT UGHHT U U 91t a0 o ST @ ofg! Udpidl 3i1ol Hf 310 Jad Y& U & A1 aelt ©
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But the calm is deceptive.

e 7 ifa Y 8

Without warning, a team of police personnel armed with mowers descends on the landscape.

%ﬁmﬁo—maﬁmﬁﬁ T PTe- aral U=l § o9 yferres il @ te A 59 89 )R ge usdt

In barely half an hour, two acres of lush cannabis plantations lie flattened.

Ryt e ve & &Y s H Trahl -1 Ffad B et s 8 ot ®

Since November, Kandhamal police have razed over 4,000 acres of such cultivation.

AR 31 I HYHTA G 7 T 4,000 THs I 34 Tl AT R T @

Their action, they insist, is not oppressive but a preventive effort to choke the supply chain

before cannabis (also known as ganja, marijuana, and weed) grown on these remote slopes

reaches the end users in distant metropolitan cities.

7T el § fob T8 PRATS BRI T2 afesh T faR® ward 7, i 371 qrext s

%;?ﬂﬁfn's‘ﬁm(ﬂm ARSI, 8) BT 3MYfet 4Rael 3! HTRI I Uge I U8 &l
\_yIT

Between raids and field destructions, the district administration has seized 59,068 kg of
cannabis, and arrested 211 people in 185 cases in 2025 alone — the highest amount of
cannabis seizure recorded by any district in the country this year.

BTUF 3R Wl BT TF B Dt HRASAl & s, FoTelT T=ImTE= 3 Had 2025 H &t 59,068
fpeums H1eT 5isd 3t g 3R 185 AMHE! H 211 AN &) IRWR fPar e — s s afew &
fopat ot el & e 31ferep &

“We have mobilised all our efforts to ensure that the ganja consignments do not leave the
district and are destroyed or seized within our jurisdiction. The effort required is humongous,
involving both physical and financial exhaustion. But we are up to it,” Kandhamal
Superintendent of Police (SP) Harish B.C. said.

g I8 GFRE H7 & fog e Tt v Ser fow € 136 e &) | fora § aer 7 oy 8fR
FUR UG &7 T & ¥ a1 oed R @t 94| Ig YA Sredd famma 7, o =iy ofiR
3fe Y1 < fid 8, Af g1 39 forg daR €, uwTa & yferd srhers (sp) g9
3. A T
Phulbani Subdivisional Police Officer (SDPO) Subhrajit Biswal, who has been leading the
teams on the ground, hopes to destroy sizable tracts of the illicit crop before the plants begin
to flower.

HAd-l & SR gierd SfUeRt (SDPO) gysitd fararar, STt o+ TR IR i &1 Aqd
PR T, B IHIC & 5 Dol & et S A Uge 33Y B b 98 TR 9 R fow s
So, how did Kandhamal turn into a haven for illicit cultivation?

o o hemTe 31y Well &7 7T HY & TAT?

The geography and terrain of the area favour it.

39 &3 B YIIRIP HIET 3R Y-HIT 3P 3Iha &

The remote, forested, and inaccessible areas of the district coupled with a climate well-suited
for cannabis make it ideal for clandestine plantations.

forar & ge, aTesTied iR g &=, quT ST & ged Jaaryg, 33 T Wt & forg
3MTeR] 1 §

Ganja cultivation is also far more lucrative than regular legal crops.

T &1 @il IR 9Y HOa! &1 ga & dal s aTHsRI g

It sells at around %2,000 per kg, and prices spike to ¥3,000 during shortage or intense police
crackdowns.

Tg T 22,000 Ufd frama & fawdr 8, iR wft a1 + gfera +1vars & SR Saa!
P9 €3,000 TP UGT il &

The crop is so lucrative that a Deputy Superintendent of Police was recently suspended over
allegations of involvement in the trade.

I HUd S+l ATYSRI ¢ {6 g1 81 § AR # wieraar & oRiu & te v yferd srders &t
cifera & fear man
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In the past, police teams from other States have also visited Kandhamal to arrest criminals,
but were found to have made attempts to take some of the seized consignments back with
them, according to local officials.

& YR, 3HciTd B 3= Il Bt Yoy A off SuR1fat &1 RRTAR v
jﬁw%ﬁ,ﬁ%mwwﬁﬁ@mw%&waﬁmaéaﬁ%m%aﬂﬁu

“It is not easy to reach every location where ganja is grown. Sometimes the crop is found
deep inside the forests 15 km from the

“BR I R qF g a1 I -Ta] § STg! et ST ot @ | Hfi-d2ft g waet v wivrell &
iR, 15 fafier R uE ot &, SR ...

nearest road, requiring hours of trekking. There is a huge cost attached to the mission of
uprooting these plants,” said Mr. Harish.

fAcan IS A R 81 & HRUI Ul B Uad T H3A1 sl 71 39 Ui B Iwre & e
H YR aRTd g1 Bl 7, off g8 A war

Police sources added that the outlawed Communist Party of India (Maoist) also extends
patronage to the illicit cultivation.

%ﬁgwﬁm%mmmﬁwﬁ(meﬁwﬁa@?ﬁaﬁmw

Although the police and the Excise Department have deployed drones to detect illegal
plantations, growers have adopted a new strategy by reducing patches to fewer than 150
plants and camouflaging them under the tree cover to evade satellite and drone imagery.

BTaleh YfeRT 3R SMEPHRY fAUTT 3 3aY STHI HT Ul TIH & T i oA1d fobd €, dfd
el 3 150 @ HH Nl & S-S T R 3R 3% UST Ft 3rs T fFUraHR IWe iR g
AR @ 999 &t 7 YU SOATS ©

Identifying the financiers behind the cultivation is even more challenging.

e % 19 s RO 38 U e IR o e Tt 6

These funders employ villagers to grow the crop, keeping their own identity hidden.

Y HeX AT &) Had ST & Tt Fgad avd § SR 3o ugar fyume Tad §

This year, the police have begun targeting those who bankroll the plantations by running crop
raids and criminal investigations simultaneously.

29 99 Y 7 e WR BTUY 3R STURIRIP Sie &) U 1Y Iaes arTHl &) faaanita
PR qrelt B R ST I b @

The crop is often grown on forestlands, which belong to the Forest Department, and
establishing ownership and bringing the culprits to investigation is always a challenge.

I HOd SR 99 YA W IS ot &, S a4 fAURT &1 gl 8, 3R wifire waifid sn
TUT TN DY S F SRR T AT GHRM TH A 38T §

“Investigators often face difficulties in making financiers, transporters and arms
dealers tied to ganja networks prosecutable. To establish a financial trail, it requires
a specific skill set,” the Kandhamal SP said.

Wﬁﬁwwﬁmﬁv@ﬁaﬁw TRagImaisi 3R RAR FRIERG %I
RIS 17 S | B384l &1 W1 ST Usar 3| faxig a9-34 Ft v Rifid a3 &
foru faRiy Pird F 3aRgsdT gl 8,” YT THUT = B8l

To detect, discourage

T oA 3R galaIed P34 & g

In Boudh, the police found a person whose account transactions ran into crores of rupees.
Fry 7 gfery &1 T T aufaa e, fordgds @rd § eisl $9d & -6 9

But the accused person did not have any discernible business to back his income source.
AfBT SR & U So=t 3T F W 1 THUA S & T SIS Ty saaamg 8t o

The case was referred to the Income Tax Department for further investigation.

U AT $I 3 B & & oY e faumT &1 Iiy fean man

To discourage villagers from growing cannabis, the police have mooted the idea of engaging
them in other crops such as fruits, spices, high-value vegetables, beekeeping and
agroforestry through the government’s rural employment guarantee scheme during the

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

Contact Number : 9971932488
Website : patrioticias.in

Page55


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

9]

TELEGRAM CHANNEL: https://t.me/patrioticlAS

YOUTUBE CHANNEL: https://www.youtube.com/@PatrioticlAS

CONTACT: 9971932488

sowing and harvest windows.

Tt B FATFERT I A gAIRed B & T gfery = v, ATdt, SI-Hed arelt wfewr,
-afet St i fafafial §f 3% aRer) ardior AR TR

Ty ITaT iR
HTTS P THG Sie BT 14 foar g

IS & d8d gaTs

e Arobust value-chain system could also help these farmers, the police suggest.
g &1 gaId § % T Aoied gea-gaan yomet off 39 famt &1 deg &R It 8

e An official, who has been part of intelligence gathering and surveillance, said it is ironic
that in Kandhamal, whose turmeric having medicinal value has received a geographical
indication tag, villagers have turned to ganja cultivation.

IR PRI ¥ I3 @ SR A %51 6 g8 fagem & i demma, et

gftear
3itaefta ol aTelt gt b1 iR Tabdes &1 firem €, T8l o AT TTie Y Welt b1 ok 45

g

e Even though wllagers participate en masse in the illicit farming, the police tread cautiously.
BTaTp A0 8 THM TR 39 3ay Jat § A €, R off gfery wraerh | #en S 8

. Antagonlsmg V|Ilagers is the last thing on our minds,” said an officer.
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Nature-based solutions for planet
earth no longer ‘nice to have’

With growing significance of NBS as pivotal for climate strategies, can COP30 catalyse transition from voluntary commitments to more actionable

structures? It did serve fundamental in accelerating partnership for Enhancing Nature-based Solutions Accelerated Climate Transformation

NEWS ANALYSIS
Rinika Grover

razil is home to
nearly 20% of glo-
bal biodiversity,
yet it also bears the hea-
viest impacts of biodiversi-
ty loss. Hosting COP30 in
Belem, deep in the Ama-
zon, places the summit at
the heart of the world’s
biodiversity hotspot, a lo-
cation that is both symbol-
ically and strategically sig-
nificant. At  COP30,
Nature-based  solutions
(NBS) were recognised as
critical to achieving the
1.5°C pathway, particularly
this year given the consis-
tent rise in global tempera-
tures over the past two
years. And by situating
COP30 in the Amazon, the
world is reminded that bio-
diversity conservation is
central to global climate di-
plomacy, and it is not
merely a sidelined theme.
With the growing signifi-
cance of NBS as pivotal for
climate strategies, can
COP30 catalyse the transi-
tion from voluntary com-
mitments to more formal-
ised, actionable
structures? It certainly
served fundamental in ac-
celerating partnership for
Enhancing Nature-based
Solutions for an Accelerat-
ed Climate Transformation
(ENACT). Nevertheless, on
the ground the work is still
in early stages. A major
challenge is the current in-

vestment being way too
short of the overall require-
ments. According to Unit-
ed Nations Environment
Programme (UNEP), an-
nual investment must
reach $384 billion by 2025
to meet global biodiversity,
restoration and climate
goals - more than double
the current levels. Private
sector investment ac-
counts for about 18% of the
current levels in NBS,
which is far below than
what is needed.

“Costless input’
One of the fund 1

For planet: Hosting COPéO deep in Amazon, places the summit at the heart of biodiversity hotspot. AFP

ee

Over 700 firms globally
have officially adopted
TNFD but many still do
not consider biodiversity
conservation a material
topic for business or
make risk assessments

Dasgupta, “Humanity’s
current demand on the
planet exceeds its regener-
ative capacity by roughly
70%.” He further explains
this d scenario by

challenges in advancing
NBS is how global econom-
ic systems have historically
treated nature as an infi-
nite and costless input
rather than a critical asset
with tangible value. As cit-
ed by an economist, Partha

highlighting how we are
drawing down the ‘capital’
of ecosystems rather than
living off the sustainable
‘interest’, causing a threat
to our entire biosphere.
With such profound
consequences, the role of

corporate sector in ad-
vancing NBS is becoming
more critical. At this junc-
ture, frameworks like the
Taskforce on Nature-relat-
ed Financial Disclosures
(TNFD) are offering an in-
valuable structured gui-
dance to access nature re-
lated risks and
opportunities. This under-
scores a recognition that
the loss of natural capital
poses a threat to long-term
economic sustainability.
Over 700 companies
globally have officially
adopted TNFD in their An-
nual reports. However, ma:
ny still do not consider bio-
diversity conservation a
material topic for their bu-
siness and don’t indulge in
risk assessments. To dee-
pen our understanding of
TNFD adoption, we con-
ducted a study covering

approximately 10% of the
current adopters - about 70
companies. The analysis
aims to highlight trends in
corporate nature-related
disclosures and reveals
areas where further aware-
ness and reporting im-
provements are needed to
drive nature-positive busi-
ness practices.

The gap between inter-
nal policy and external ma-
teriality signals that na-
ture-related issues are still
not consistently treated as
Board-level strategic prior-
ities. Here, sectoral pat-
terns and regional diffe-
rences play a key role in
inconsistent adoption.
High-impact real-asset sec-
tors such as cement and
construction, energy,
chemicals and infrastruc-
ture show the most consis-
tent alignment across the
three indicators: dedicated
biodiversity policies, pro-
ject-level risk assessments
recognising biodiversity as
material due to direct land-
use and ecosystem im-
pacts. Similarly even Agri-
culture and FMCG players
are more likely to flag bio-
diversity as material topic
due to supply-chain expo-
sure. However, Technolo-
gy, IT services and some
manufacturing companies
(about 40% of the sample)
often stop short of calling
biodiversity a material top-
ic, reflecting a perception
that their direct ecological
footprint is lower.

Dissecting it regionally,
we observed that over 22%

Nature-based solutions for planet earth no longer ‘nice to have’

gt & e uTrpfae Smutfed JH1UM 39 “3=DT g9 aF Jifhd &l

of the European firms in
the sample are strongly re-
presented among early
adopters of TNFD, integrat-
ing biodiversity into poli-
cies and risks assessments,
and referencing it in their
disclosures. Whereas In-
dian companies in the sam-
ple (about 8%) are expand-
ing nature commitments,
but there is a variation:
some already have explicit
biodiversity policies and
project-level assessments,
while others focus more on
climate or conservation
through afforestation with-
out yet classifying biodiver-
sity as material in their re-
porting.

The 70-company TNFD
sample shows that nature
is beginning to move from
rhetoric to governance, but
implementation is uneven
across sectors, regions and
indicators. Over the past
decade, non-financial dis-
closure requirements for
Corporates has leap-
frogged significantly in-
cluding the impact of biodi-
versity loss in the
Reporting landscape. This
shift has pushed NBS dis-
cussions into the Board
rooms. Yet, meaningful ac-
tion is required in the cor-
porate mindset.

.(The writer is Head Sus-
tainability and CSR - Apollo
Tyres Ltd. The views ex-
pressed in this article are
those of the author and do
not necessarily reflect the
views of the company, its
management or the mem-
bers.)
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With growing significance of NBS as pivotal for climate strategies, can COP30 catalyse
transition from voluntary commitments to more actionable structures?

Saaryg Uil & AU S U 9 A8yl TIEITE & Sed Hgd & 1Y, T COP30
s ufaaganst I sife srafaaa g gial § I ! 9Rd HR JadT 82

It did serve as a fundamental in accelerating partnership for Enhancing Nature-based
Solutions Accelerated Climate Transformation (ENACT).

U WA SMYTRd JHTHUTH ®1 ddf STaarg uRkad+ (ENACT) & foTT Il & ol avA
T ga yfet A

Brazil is home to nearly 20% of global biodiversity, yet it also bears the heaviest impacts of
biodiversity loss.

SITSfte o TTHT 20% AfY® 9 fafdean fa g, f5R oft 95 Sia fafdean a1 & 9eg v
guIat &1t Sraar g1

Hosting COP30 in Belem, deep in the Amazon, places the summit at the heart of the world’s
biodiversity hotspot, a location that is both symbolically and strategically significant.
AT & R a8 & COP 30 &t ATEH!, T &I g1 & 9 fafaean giewie & &g &
TGl B, S UdipTee 3R YUMo ¥4 & Hegayul M 8|

At COP30, Nature-based solutions (NBS) were recognised as critical to achieving the 1.5°C
pathway, particularly this year given the consistent rise in global temperatures over the past
two years.

COP30 U, UTfa® MTIRA JHTUTT (NBS) B! 1.5°C URT HI YT S & T Agaqul AT
T, faRy ®U ¥ 59 9y, Fifes fAwd &) avf o afye argam & @ar 9fS g8 8

And by sitting COP30 in the Amazon, the world is reminded that biodiversity conservation
is central to global climate diplomacy, and it is not merely a sidelined theme.

3R COP30 & 3wl H U I, g 1 a1e feamar wan o g fafaerar wwemr afye
Ay Fe-lid o1 3% ¢, 3R I8 had Usb SAaivd fawg 72 ]

With the growing significance of NBS as pivotal for climate strategies, can COP30 catalyse
the transition from voluntary commitments to more formalised, actionable structures?

W%WWW%WNBS%W%%W{ 1 COP 30 WP
uﬁa@m&ﬁﬁ&mm HTT-GT 919 2 # GHA0 & IR B Jhdl 372

It certainly served fundamental in accelerating partnership for Enhancing Nature-based
Solutions for an Accelerated Climate Transformation (ENACT).

O+ fAf¥d U ¥ a1 srerarg ufkad & fore urpfas smenfyd quam= ) gerar ¢4
(ENACT) &t II9IGRI B! de 3 | H& AT TS|

Nevertheless, on the ground the work is still in early stages.

i off, Irafds TR W w1 ot off yRfA® TR 4 5

A major challenge is the current investment being way too short of the overall requirements.
TP A A T8 § 6 adam fraw $a smavasarsi & gared g0 HH o

According to the United Nations Environment Programme (UNEP), annual investment must
reach $384 billion by 2025 to meet global biodiversity, restoration and climate goals —
more than double the current levels.

YT Y UGGl $TIHH (UNEP) & STUR, 3@ oia fafdear, gawifue 3R sierarg
A& DI I B b oY 2025 TF dTves -a=T $384 faferast o uga =gt — S g wR
T 31fA B

Private sector investment accounts for about 18% of the current levels in NBS, which is far
below what is needed.

TAETH § GHH TR BT T 18% (15Tt & 71 a1 3, Sl 31azas ¥R 3 9gd $H &

‘Costless input’

One of the fundamental challenges in advancing NBS is how global economic systems
have historically treated nature as an infinite and costless input rather than a critical asset
with tangible value.

NBS &I 3T g & T Hifcd gl 98 ¢ o v af¥es snfdfe womredt = UfaeiRie w0 4
UPfd & Th AT 3R U §91Ye & ¥ § A1, 7 o U Aeayul wufy forreT gd g gt |
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As cited by an economist, Partha Dasgupta, “Humanity’s current demand on the planet
exceeds its regenerative capacity by roughly 70%.”

T IR, U SRA[T & SR, “HHadT &1 IdHH T U B JAedIad &l o T
70% 3fIF g 1"

He further explains this daunting scenario by highlighting how we are drawing down the
‘capital’ of ecosystems rather than living off the sustainable ‘interest’, causing a threat to
our entire biosphere.

I8 39 HTae R &l 59 e A & gH uIRfRUfaest d=f & geil ger R § soi
P [ eHTS <o T ITANT &, Sl gAR R AqHSH o (oY TeRT Ual HRell ¢

With such profound consequences, the role of the corporate sector in advancing NBS is
becoming more critical.

gﬁmqw&mu,mﬁmmﬁmwﬁwmﬁa@@@
|

At this juncture, frameworks like the Taskforce on Nature-related Financial Disclosures
(TNFD) are offering an invaluable structured guidance to assess nature-related risks and
opportumtles

Y, Upfa-Tafta fafta wedisur (TNFD) ®rdea O oa, uepfa-viefia sf@wy sk
WWW%WWW%HWWW?%%

This underscores a recognition that the loss of natural capital poses a threat to long-term
economic sustainability.

?:I's'sﬂangm"r Ol &1 XGifhd Bl ¢ [ WIPpfaed Yeit i g1 e s fRRar &
fere @R

Over 700 companies globally have officially adopted TNFD in their Annual reports.
gﬁmmﬁ 700 & 3if¥re HUfl -1 30 qrities Rutel § MGG U I TNFD &I SO

However, many still do not consider biodiversity conservation a material topic for their
business and don’t indulge in risk assessments.

gTdifeh, B dhutar st of S fafdrerar WReror 1 s srawr & fore arRiia fawa =8t
AT 3R SIfaw geaie o <nfie T S|

To deepen our understanding of TNFD adoption, we conducted a study covering
approximately 10% of the current adopters - about 70 companies.

TNFD 39T & T3 & fo1T, 89 aaHT ST aTdll &1 THTHT 10% HaR Hd gU U
3 BT — LT 70 ST |

The analysis aims to highlight trends in corporate nature-related disclosures and reveals
areas where further awareness and reporting improvements are needed to drive nature-
positive business practices.

fIRQAv0T 1 32T PIURE UHTA-Tafd TH B0 T S B ISR HRAT 8 3R I &3 Bl
faam 8 S8t 3R S @ SR Raifén GurR &t saxaewdr § afe uepfa-aeRes
TR 31T B Fgrdl faar o o |

The gap between internal policy and external materiality signals that nature-related
issues are still not consistently treated as Board-level strateglc priorities.

i e iR aTedt AT & T F7 SR I8 Thd <l § [ UpTa-Hafea gei of oinft of
TRMAR S -¥a¥g IuHIfae wufiearsii & U H g1 |41 S|

Here, sectoral patterns and reglonal differences play a key role in inconsistent adoption.

T, A et SR VA SR ST ST & Teeyyf fties A 31
High-impact real-asset sectors such as cement and construction, energy, chemicals and
infrastructure show the most consistent alignment across the three indicators: dedicated
biodiversity policies, project-level risk assessments recognising biodiversity as
material due to direct land-use and ecosystem impacts.

I-UHTT 918 areafadp-aufay a3 o Wie ok fHator, S, vara= sk gfard) e d=
YHde! T WTd A e §: aafia Sa fafaear fowi, uiasmr-wad sifew
geaied ot 9id fafaear &1 @i @Wﬁm&@:ﬁﬁmuﬁ%wm%
U H Ugard |
Similarly even Agriculture and FMCG players are more likely to flag biodiversity as
material topic due to supply-chain exposure.
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o However, Technology, IT services and some manufacturing companies (about 40% of

the sample) often stop short of calling biodiversity a material topic, reflecting a perception
that the|r direct ecological footprint is lower.

, 3Mscl VAT 3R $ fAHtor Hufat (@ 40% ) SRR A
%ﬁﬁwﬁmmmﬁﬁ‘@e’aﬁ% S g=IfaT & o ST ve qatarvity ughug &0
I
o Dissecting it regionally, we observed that over 22% of the European firms in the sample are

strongly represented among early adopters of TNFD, integrating biodiversity into policies
and risks assessments, and referencing it in their disclosures.

& fa=eioor 8, g9 < s 1 & 22% & 3if¥e g suf=rai TNFD & URIYS 3a-H
el # Aeed w0 9 it §, ifaay o e geaie o Sa fafawar w1 mnfia # @
&, IR SV o U IR § ehid ar | 5

¢ Whereas Indian companies in the sample (about 8%) are expanding nature commitments,
but there is a variation: some already have explicit biodiversity policies and project-level
assessments, while others focus more on climate or conservation through afforestation
without yet classifying biodiversity as material in their reporting.

STafd T H W T SRt (@ 8%) Ui wfaagarait 31 R 32 @1 €, A
= e & W%w%ﬁﬁwﬁaﬁﬁwﬁﬁmﬁ?uﬁww g,
e 3 3ifefd STeraTyg T a=IRIYvT & HIAH { WREUT R &9 Hisd HRd g, ﬁmﬁaﬁa
fafauar ot wnwlt & w0 3 oo Raifén & arffed feul

e The 70-company TNFD sample shows that nature is beginning to move from rhetoric to
governance, but implementation is uneven across sectors, regions and indicators.
70-%U-t TNFD FHAT farar 8 f uepfa gaqed I I & 3R T+ IR= B Tl 8, Al
Faa &, &Y 3R Adbawi d A ¢

e Over the past decade, non-financial disclosure requirements for corporations has
leapfrogged significantly including the impact of biodiversity loss in the reporting landscape.
fed ax% §, Bulke & fg R-faxfta ywdievo smazasan $1! 9¢ 715 ¢, forad Raifén
uRexa § g fafauar g1 &1 wyma wnfira 81

e This shift has pushed NBS discussions into the Board rooms.

39 9adld 3 NBS Trafelf &) 918 =0 8 o fear g1

e Yet, meaningful action is required in the corporate mindset.

fpx 1Y, BIuRe AFRIGdar & Tife HRAE & agsd g

A seasonal crisis
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Capital troubles: Delhi choked under a thick blanket of smog on Monday with the Air Quality Index (AQI) settling at an unhealthy 498, (béa
which is in the 'severe' category. SUSHIL KUMAR VERMA o
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1. | Does India need to upgrade its biosecurity measures?
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Militant groups experiment with Al, agencies warn of potential misuse
quené%mumm?%%
dara-it ¢t

SRR A HUTfad gouaT ot

Does India need to upgrade
its biosecurity measures?

What is the Biological Weapons Convention? Are non-state actors also pursuing biological tools?

Shambhavi Naik

The story so far:

ew age biotechnologies endow
powers to understand biology
better and, consequently,

harness biological agents to
target humans. Thus, biosecurity
measures need to be upgraded.

‘What is biosecurity?

Biosecurity refers to the set of practices
and systems designed to deter the
intentional misuse of biological agents,
toxins or technologies. In other words, it
covers everything from safeguarding labs
handling dangerous pathogens, to
detecting and containing an intentional
outbreak of a pathogen. Biosecurity is not
only about protecting human health from
pathogens, but extends to agricultural
and animal health too. Biosecurity differs
slightly from biosafety, which is a set of
practices meant to prevent the accidental

leakage of pathogens. A robust biosafety
protocol feeds into biosecurity.

After a few instances of bioweapons
development, the Biological Weapons
Convention came into existence in 1975. It
became the first international treaty that
not only prohibited the use and
development of biological weapons of
mass destruction, but also asked its
signatories to destroy existing stockpiles.

Why does India need biosecurity?
India’s geography and ecology make it
vulnerable to cross-border bio-risks.
India’s dependence on agriculture and
large population makes the threat more
dangerous. While India has not had any
explicitly known biosecurity attack, there
have been reports of the alleged
preparation of the toxin Ricin (derived
from castor oil) for potential use in a
terror attack. This incident underscores
how non-state actors are pursuing
biological tools, reinforcing the urgency

of robust biosecurity. Further, the rapid
spread of biotechnologies have endowed
humans with increased control over
biology, increasing the chances of
malicious actors experimenting with
bioweapons development.

The Department of Biotechnology
oversees research governance and safety
frameworks for labs. The National Centre
for Disease Control manages outbreak
surveillance and response. The
Department of Animal Husbandry and
Dairying monitors livestock biosecurity
and transboundary diseases. The Plant
Quarantine Organisation of India
regulates agricultural imports and
exports. India’s biosafety and biosecurity
laws include the Environment
(Protection) Act, 1986, which governs
hazardous microorganisms and
genetically modified organisms (GMOs),
and the Weapons of Mass Destruction and
their Delivery Systems (Prohibition of
Unlawful Activities) Act, 2005, which

criminalises biological weapons. India has
also developed Biosafety Rules (1989) and
specific guidelines were released in 2017
for the purposes of Recombinant DNA
Research and Biocontainment. The
National Disaster Management Authority
has a detailed guideline on the
management of biological disasters.

India is also part of international
platforms that emphasise biosecurity,
such as the Biological Weapons
Convention and Australia Group.

Although India has multiple agencies
engaged in bio-risk reduction, lab
regulation, public-health surveillance,
agriculture protection, a unified national
biosecurity framework is still evolving.
India is currently ranked 66 on the Global
Health Security Index, and while its score
for detecting biothreats has increased, its
score for being able to effectively respond
to threats has reduced.

‘What are the risks ahead?
The risk of an inadequate biosecurity
apparatus is profound. It jeopardises the
lives of billions of Indians. It is therefore
necessary that a national biosecurity
framework that coordinates actions
across various government agencies is
developed. Such a framework would also
be able to identify infrastructure and
capability gaps that need to be addressed.
Shambhavi Naik is chairperson,
Takshashila Institution’s Health & Life
Sciences Policy

Does India need to upgrade its biosecurity measures?

FIT YRT DI 3T AG-GRET UL BI IAd B BT ATTRAHAT 82

New a%eabiotechnologies and biosecurity
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Biosecurity refers to the set of
practices and systems designed
to deter the intentional misuse
of biological agents, toxins or
technologies.

-

India’s geography and ecology
make it vulnerable to
cross-border bio-risks. India’s
dependence on agriculture and
large population makes the
threat more dangerous.

v
The risk of an inadequate
biosecurity apparatus is

profound. It jeopardises the lives
of billions of Indians.

o New age biotechnologies endow powers to understand biology better and, consequently,
harness biological agents to target humans.

DI TgR THIA 3R IRUMRGEY Afae Telel &1 IR A=t
D! A T DT &N UG Pl |

e Thus, biosecurity measures need to be upgraded.
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What is biosecurity?

Sg-GRET T 872

Biosecurity refers to the set of practices and systems designed to deter the intentional
misuse of biological agents, toxins or technologies.

SIa-R&f 37 Ttstt SR gunferdt o1 Teftfd Hrat § St A wolel, faurea uaraf ar
TS & TGP GEUANT DI AH- & T §18 o1l & |

In other words, it covers everything from safeguarding labs handling dangerous
pathogens, to detecting and containing an intentional outbreak of a pathogen.

31yfd SHH GRS INTeTD] | fHues arelt wanTmensi @Y gRem I daR IrggeR
P T TS YD Y HT Ial aT 3R 39 FRIfAT S 9% 99 o i g1
Biosecurity is not only about protecting human health from pathogens, but extends to
agricultural and animal health too.

SIa-GR&T Had INTSD! o HIFG TR $I &7 db WA ol 8, dfed BV R U WA
I ot fawgd 8|

Biosecurity differs slightly from biosafety, which is a set of practices meant to prevent the
accidental leakage of pathogens.

SA-IRET, TR I $S U 8, S I & e fRTe g &1 Ad- & o s 18
g1t T THE B

A robust biosafety protocol feeds into biosecurity.

T geg TR Hieidpid Sa-gRe& & Heigd HRdl g

After a few instances of bioweapons development, the Biological Weapons Convention
came into existence in 1975.

W9 gRART & faerT o1 o gc1sil & 918 1975 & Sfye sRR I@a sifiaa & sma|
It became the first international treaty that not only prohibited the use and development of
biological weapons of mass destruction, but also asked its signatories to destroy existing
stockpiles.

U5 U5l SIARRISTA G ST o 7 had Sia® Anyfes fam=r sRART & SuanT iR
faoTa R ufasy @, sfes gRaieREarsi I Mel WSR 8 & &1 1t Hal

Why does India need biosecurity?

YR Y Ad-GR&T DI STaLIHdT Fi 82

India’s geography and ecology make it vulnerable to cross-border bio-risks.

YRA 3T Wiifere fRufa ofik uitfRufast S9 Hiar-ur g sifemy & ufa dae=ita s 5
India’s dependence on agriculture and large population makes the threat more dangerous.
Py 1R fARar iR 7Y SR 39 WR B SR 4w iR 9T g

While India has not had any explicitly known biosecurity attack, there have been reports of
the alleged preparation of the toxin Ricin (derived from castor oil) for potential use in a
terror attack.

gIciich YR § Bl Y& U I 10 Ia-GR&IT §HET 7ol gofl 5, [ 1 3RSl & aa | urad
faw IERA &1 srde! gra § ITANT 3 dOR o3 Bt Hiyd RaiE qrem o 7

This incident underscores how non-state actors are pursuing biological tools, reinforcing
the urgency of robust biosecurity.

g UeH Ui § b IRITe0 e e AreE) o1 diet a3 R €, 8 Ao Sa-gRef &1
GICANEIEEI SIS

Further, the rapid spread of biotechnologies have endowed humans with increased control
over biology, increasing the chances of malicious actors experimenting with bioweapons
development.

TP 3felaT Sa Menfifeal ¥ diag TR = 7l &) sftafasm w aiftre s fear g,
o gufaTyuf awf gRT e eRARY & e S wain Bt Gure §¢ T8 2|

The Department of Biotechnology oversees research governance and safety frameworks
for labs.

S RNt faumT vameenst o forg SrIdem™ M SiR JqRef Gidl &1 G'Rd Bl 8
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The National Centre for Disease Control manages outbreak surveillance and response.

P IRT Fordaror g Uiy R TR wfafohan 1 uee o g

The Department of Animal Husbandry and Dairying monitors livestock biosecurity and

transboundary diseases.

T[T 3R ST FAUTT UL SIa-JRET 3R FHI-UR A7 BT TR B 81

The Plant Quarantine Organisation of India regulates agricultural imports and exports.

YR $T UTGU IR WS B 3Mard iR fafa &t fafafia s=ar g

India's biosafety and biosecurity laws include the Environment (Protection) Act, 1986,

which governs hazardous microorganisms and genetically modified organisms (GMOs).

YRA & TERTT 3R S9-R&T B! § gafavor (@Reon) Sififraw, 1986 i@ &, o

GRATS Jeoial 3R SATIaRie U A RN« sl (Gmo) &1 Fafid axar g

They also include the Weapons of Mass Destruction and their Delivery Systems

(Prohibition of Unlawful Activities) Act, 2005, which criminalises biological weapons.
Sffafvad argfew famrr sfar ik 391d uvr & (srady nifafaftrt &1 fae)

Sfferm, 2005 AT &, o AP FRART HF srvre AT Far g1

India has also developed Biosafety Rules (1989) and specific guidelines in 2017 for the

purposes of Recombinant DNA Research and Biocontainment.

YR 3 IAwT fad (1989) fAwRid fru § qur 2017 A Repifrme Sheau s ik

Sig-friEor 5g faRiy femmfAdsr okt fas

The National Disaster Management Authority has a detailed guideline on the

management of biological disasters.

TP STIQT Yo ATPRor & U Sifae smugreif & yae W faxqd feenfew &1

India is also part of international platforms that emphasise biosecurity, such as the Biological

Weapons Convention and Australia Group.

YRT SHfae RAR TweE iR iReforar §g i SiaRRIsia Hal &1 4 fowan § o Sia-grarm

WRAR A&

Although India has multiple agencies engaged in bio-risk reduction, lab regulation, public-

health surveillance, agriculture protection, a unified national biosecurity framework is

still evolving.

gTailie HRd H Sia-Sif@d =g, yanmmen fafaae, ardefe w@mea R ok
vﬁmw@@%ﬁﬁ‘@w%ﬁﬁlﬂWWWﬁﬂ-ﬁ?&na‘m 3t feRa g1 <@t

Ind|a |s current ranked 66 on the Global Health Security Index.

WA GR&T AP H 664 VM R T
Whlle |ts score for detecting biothreats has increased, its score for effectively responding
to threats has reduced.

TR A-WeR] Bt UGAT FHI WHR §¢1 8, 961 WU ufafdrar &rar 1 @R ger g

What are the risks ahead?

3T 1 SfEaH

The risk of an inadeguate biosecur!ty gpparatus is profound.
AT SG-YR&T aF BT SNRH 3rid THR B
It jeopardises the lives of billions of Indians.

g 3RE] HIRAI & Sfigd &1 TR | STadl g

It is therefore necessary that a national biosecurity framework that coordinates actions
across various government agencies is developed.

THfo faftre TR TeiRid & o9 TH-ag B3 aTcl AP Aa-GR&MT SraT [ Rid Bl
TS g

Such a framework would also be able to identify infrastructure and capability gaps that
need to be addressed.

QT gfen SraavaT 3R arvar Hath S Bt uger Ba | ot wam g R ® A B
HTTH 5|
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Militant groups experiment with Al,
agencies warn of potential misuse

Militant organisations use generative Al to produce propaganda, deepfake images and audio, translate messages and support cyber operations;

the groups also use Al for phishing, writing malicious code and training supporters, as the technology becomes easier to use and widely available

Associated Press
WASHINGTON

s the rest of the
A world rushes to har-
ness the power of

artificial intelligence (AI),
militant groups are also ex-
perimenting with the tech-
nology, even if they aren’t
sure exactly what to do
with it.

For extremist organisa-
tions, Al could be a power-
ful tool for recruiting new
members, churning out
realistic deepfake images
and refining their cyberat-
tacks, national security ex-
perts and spy agencies have
warned.

Someone posting on a
pro-Islamic State group
website last month urged
other IS supporters to make
Al part of their operations.
“One of the best things
about Al is how easy it is to
use,” the user wrote in
English.

“Some intelligence agen-
cies worry that Al will con-
tribute (to) recruiting,” the
user continued. “So make
their nightmares into reali-
ty” 1S, which had seized
territory in Iraq and Syria
years ago but is now a de-
centralised alliance of mili-
tant groups that share a vio-
lent ideology, realised years
ago that social media could
be a potent tool for recruit-
ment and disinformation,
so it’s not surprising that
the group is testing out Al,
national security experts
say.

For loose-knit, poorly re-
sourced extremist groups —
or even an individual bad
actor with a web connection
— Al can be used to pump
out propaganda or deep-
fakes at scale, widening
their reach and expanding
their influence.

Use of fake images

“For any adversary, Al really
makes it much easier to do
things,” said John Laliberte,
a former vulnerability re-
searcher at the National Se-
curity Agency who is now
CEO of cybersecurity firm
ClearVector. “With Al, even
a small group that doesn’t
have a lot of money is still
able to make an impact.”
Militant groups began using
Al as soon as programmes

Militant groups began using Al as programmes like ChatGPT became widely accessible. GETTY IMAGES

like ChatGPT became wide-
ly accessible. In the years
since, they have increasing-
ly used generative Al pro-
grammes to create realistic-
looking photos and videos.

When strapped to social
media algorithms, this fake
content can help recruit
new believers, confuse or
frighten  enemies and
spread propaganda at a
scale unimaginable just a
few years ago.

Such groups spread fake
images two years ago of the
Israel-Hamas war, depicting
bloodied, abandoned ba-
bies in  bombed-out
buildings.

The images spurred out-
rage and polarisation while
obscuring the war’s actual
horrors. Violent groups in

Militant groups experiment with Al, age
quw‘s‘%mﬂmm?‘%%

with it.

SR-oR T8 gy B

West Asia used the photos
to recruit new members, as
did antisemitic hate groups
in the U.S. and elsewhere.

Something similar hap-
pened last year after an at-
tack claimed by an IS affi-
liate killed nearly 140
people at a concert venue in
Russia. In the days after the
shooting, Al-crafted propa-
ganda videos circulated
widely on discussion boards
and social media, seeking
new recruits.

IS has also created deep-
fake audio recordings of its
own leaders reciting scrip-
ture and used Al to quickly
translate messages into mul-
tiple languages, according
to researchers at SITE Intel-
ligence Group, a firm that
tracks extremist activities

and has investigated IS’s
evolving use of AL

Such groups lag behind
China, Russia or Iran and
still view the more sophisti-
cated uses of Al as “aspira-
tional”, according to Mar-
cus Fowler, a former CIA
agent who is now CEO at
Darktrace Federal, a cyber-
security firm that works

with the federal
government.
But the risks are too high

to ignore and are likely to
grow as the use of cheap,
powerful Al expands, he
said.

Hackers are already us-
ing synthetic audio and vi-
deo for phishing cam-
paigns, in which they try to
impersonate a senior busi-
ness or government leader
to gain access to sensitive
networks. They also can
use Al to write malicious
code or automate some as-
pects of cyberattacks.

‘Production of weapons’
More concerning is the pos-
sibility that militant groups
may try to use Al to help
produce  biological or
chemical weapons, making
up for alack of technical ex-
pertise. That risk was in-
cluded in the Department
of Homeland Security’s up-
dated Homeland Threat As-
sessment, released earlier
this year.

“ISIS got on Twitter early
and found ways to use so-
cial media to their advan-
tage,” Mr. Fowler said.
“They are always looking

for the next thing to add to
their arsenal.” Lawmakers
have floated several propo-
sals, saying there’s an ur-
gent need to act.

Senator Mark Warner of
Virginia, the top Democrat
on the Senate Intelligence
Committee, said, for in-
stance, that the U.S. must
make it easier for Al deve-
lopers to share information
about how their products
are being used by bad ac-
tors, whether they are ex-
tremists, criminal hackers
or foreign spies.

“It has been obvious
since late 2022, with the pu-
blic release of ChatGPT,
that the same fascination
and experimentation with
generative Al the public has
had would also apply to a
range of malign actors,” Mr.
Warner said.

During a recent hearing
on extremist threats, House
lawmakers learned that IS
and al-Qaida have held
training workshops to help
supporters learn to use Al

Legislation that passed
the U.S. House last month
would require homeland
security officials to assess
the Al risks posed by such
groups each year.

Guarding against the
malicious use of Al is no dif-
ferent from preparing for
more conventional attacks,
said Rep August Pfluger, the
Bill’s sponsor.

“Our policies and capa-
bilities must keep pace with
the threats of tomorrow,”
he said.

ncies warn of potential misuse

TR A FuTfad gUaRT #1 Aara- &

e Militant organisations use generative Al to produce propaganda, deepfake images and
audio, translate messages and support cyber operations; the groups also use Al for
phishing, writing malicious code and training supporters, as the technology becomes
easier to use and widely available.

I T3 SR ed TS T IUTNT YR Iret, Suthes SaT 3R ST a9, Texi &1

3ATE FHRA IR TZaR TATeH H Tgrdl A & ol dd o; T9g R, gifeRe o forem
3R TP I UfRrerr 37 & forg +f T &1 SN B &, Filfh T db-ile ITANT H M
3R USH &Y I Iuas 81 TS g

e As the rest of the world rushes to harness the power of artificial intelligence (Al), militant
groups are also experimenting with the technology, even if they aren’t sure exactly what to do

(T3MTS) & W &1 a1y Io § Tl 8, T I +ft 39
TH-11b &b WY TN IR I3 &, HA 81 3% Y3I aRE U A 8 b SHT Tl ITINT & BT 7
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For extremist organisations, Al could be a powerful tool for recruiting new members,
churning out realistic deepfake images and refining their cyberattacks, national
security experts and spy agencies have warned.

a1 & for, TS T Yo Y Helf, ardfae Sruthe ofad o1 Jare iR
D TEER FHA! DI GYRA & oY TP Yfa=imelt SUSHRUT g Thall &, THT P GRa/ fa=iwsit
3R STt ToifR 3 et € B

Someone posting on a pro-Islamic State group website last month urged other IS supporters
to make Al part of their operations.

e 78 T UI-3Eaniie ®e Ugg &1 dauTsc IR URE &4 aTd A 37 310y I9da! §
HgT fob o TSATS B U IATa BT fgwar g
“One of the best things about Al is how easy it is to use,” the user wrote in Engllsh

T3NS ) TR ) A1 UE ¢ b ST SUANT fbal SR €, SUGTehd 3 o & fera|

“Some intelligence agencies worry that Al will contribute (to) recruiting,” the user continued.
“So make their nightmares into reality.”

“HS YT TRyl & feidr § s wais Wl & g™ <, SuahTehdf 3 SRt 31| “dt 3
Y ®I IRAfdHdl & ged all”

IS, which had seized territory in Iraq and Syria years ago but is now a decentralised alliance
of militant groups that share a violent ideology, realised years ago that social media could be
a potent tool for recruitment and disinformation, so it's not surprising that the group is testing
out Al, national security experts say.

ST, T 2 I1at Ugdl 319 SR WA o &5 IR FeoT foba o1 Afth 319 I8 IR Tl
D1 T [Jbdipd Toae & o T AaRYRT A= Hd §, 7 $3 JId Ugd Heqd fovar o7 f&
e HifSaT Holl 3R YHS GaAT1 & 7T T UHTA JUSRUI Bl Thdl 5, IHITT AP YR
ORI & SIUR, THE $T TS BT TRIEU TR NYo-db 8l ¢ |

For loose-knit, poorly resourced extremist groups — or even an individual bad actor with a
web connection — Al can be used to pump out propaganda or deepfakes at scale, widening
their reach and expanding their influence.

aidl, S Tl ITd SATASH AT THg! o o1t — I1 U8l dob fob Ueb AT GavAIh =T
& foTT S 99 W IS 8 — TSHTS 1 ST 5 UHH R TER AT S1Uthds ST & T fobar S
1 &, FoR S7b1 ugd 9l & SR UHTa Bhefa 8|

Use of fake images

ol STl BT ITANT

“For any adversary, Al really makes it much easier to do things,” said John Laliberte, a
former vulnerability researcher at the National Security Agency who is now CEO of
cybersecurity firm ClearVector. “With Al, even a small group that doesn’t have a lot of money
is still able to make an impact.”

{3t o ufgel & forg, wans arda # <ivil ) BT 9gd S S <1 8, el Wi dferae 4,

S Ugd ARFa Raaiivd wat & gerfafed Rk 4 ofR oF Irger qRem Hu ffaurddex
%%ﬁs‘gﬁ% “THTS & 1Y, T8 a & Uer Bler 99z e Uy sarer 0 8t &, ot wvra s
Hdhdl e l”

Militant groups began using Al as soon as programmes like ChatGPT became widely
accessible.

TR TYE! 7 O € ChatGPT S TR U T ¥ YaH g, THTS BT IYANT Y& & |

In the years since, they have increasingly used generative Al programmes to create realistic-
looking photos and videos.

ISP 91G & au 8, I5i- a1 fe@- arell el 3R difeal a9 & forg SvRfed wang

URITHY &1 St 91 # IuanT faan

When strapped to social media algorithms, this fake content can help recruit new believers,

confuse or frighten enemies and spread propaganda at a scale unimaginable just a few years

ago.

9 38 OIre Wfsar TERed & iy SisT ol §, df g Woif Irgdt e iyt &t wdf § g

%m%%@mﬁﬁ YT 1 S et § 3R $B 1A U BT a1 & SRIYT THH W TR
qahdt gl
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Such groups spread fake images two years ago of the Israel-Hamas war, depicting bloodied,

abandoned babies in bombed-out buildings. ]

T 94Yg ! ITd U8 SURISA-gHIN g5 &1 ol 19l hall b o, forad SHaRT ¥ &faod

ARG | G ¥ aY9Y, TR RRgef & fe@m m)

The images spurred outrage and polarisation while obscuring the war’s actual horrors. Violent

groups in West Asia used the photos to recruit new members, as did antisemitic hate groups

in the U.S. and elsewhere.

3 ofaat TR 3R ydieRu FeTdl § See g &) arRdfde HaTaedl &1 guid! § | ufdd TR &

%wa@ﬁwmﬁ Yoff & fo1T 377 aedRY 7 IuaT fama, ST s g, e, SiR 3 SHTe!

& ggal-faRidt gagi A o

Something similar happened last year after an attack claimed by an IS affiliate killed nearly

140 people at a concert venue in Russia.

e e Fo V1 § g 9 T STETH WAl GRT fFT 0 5HA § T & TP S R

TR TRTHIT 140 TRT AR T

In the days after the shooting, Al-crafted propaganda videos circulated widely on discussion

boards and social media, seeking new recruits.

Ml & a1e & foi &, vang-FAfifa var difgar @i 4ot ok Tiza Hifsar & saus =4

4 B 1Y, T Ha- B dar 7|

IS has also created deepfake audio recordings of its own leaders reciting scripture and

used Al to quickly translate messages into multiple languages, according to researchers at

SITE Intelligence Group, a firm that tracks extremist activities and has investigated IS’s

evolving use of Al.

3TRTY 7 U A3t & Srutbe Sifear Rapife it s 8§, R 3 IRa ugd § 3R Weul &1

ol & UTTSH & SaTe = & [T TSMTS BT IUANT faT, I8 SITE Sefereia qu &

Meparat & &, Sl Srafismard) Mfafafert o) ¢ & § 3R Sy & T3S UGN 6

YA HR bl

Such groups lag behind China, Russia or Iran and still view the more sophisticated uses of

Al as “aspirational”, according to Marcus Fowler, a former CIA agent who is now CEO at

Darktrace Federal, a cybersecurity firm that works with the federal government.

50 e 9, ot 1 69T 35 T & ofie ol 4 G 2 i TRl U @ Teaie

AMd ¢, ATh WISER & IUR, S gd sy Toie 3R 31q SThed e & 1S3 &, ol

TR WBR & Y B B ¢

But the risks are too high to ignore and are likely to grow as the use of cheap, powerful Al

expands, he said.

AferT Sfam sga 1fie § e Sraa 18t faran o Tavar SiR S-SR I, Rifaaredt Tang

HT IUANT FeTM, T HRGT § BT YUIGAT 8, I Hell

Hackers are already using synthetic audio and video for phishing campaigns, in which they

try to impersonate a senior business or government leader to gain access to sensitive

networks.

%’Wq%ﬁﬁ‘é’rﬁﬁm Wmﬁ%%ﬁﬁr&haﬁ%ﬁaﬁvmmmmﬂ@% fores 9

gﬁa—ﬂﬂa cdd I Ugd UK - & oY IR TG T TRBRI -dl 1 A al & YR HId
|

They also can use Al to write malicious code or automate some aspects of cyberattacks.

gqm%%wvmmmﬁmWBﬁ%@m&ﬁﬁwﬁmwa?ﬁm

h I

‘Production of weapons’

AR &1 IdTeT

More concerning is the possibility that militant groups may try to use Al to help produce
biological or chemical weapons, making up for a lack of technical expert|se

3R 1t RidTore T8 TUIGT § o TR T T3S T SUAIT Sie a1 e §Ramt 31
3T R T A & U B ghd €, dlfh db-iieh! [ARISRIAT bt il B QRT fobar 51 9 |
That risk was included in the Department of Homeland Security’s updated Homeland
Threat Assessment, released earlier this year.
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“ISIS got on Twitter early and found ways to use social media to their advantage,” Mr. Fowler
said. “They are always looking for the next thing to add to their arsenal.”

“3TS0Y gl gt fger TR o1 T SiR WRra HifSan &1 SuanT ou= @y & forg v & i @
e ft BISeR 3 H8T1 “a TARM U TRATTR H Sie & fo1T AT Tl 1 dar A ed & 17
Lawmakers have floated several proposals, saying there’s an urgent need to act.

ST Fafarsit 3 &3 vRaTa 7@ 8, T8 F5d gU [ HRATS B B dapld HTaAHd g |

Senator Mark Warner of Virginia, the top Democrat on the Senate Intelligence Committee,
said, for instance, that the U.S. must make it easier for Al developers to share information
about how their products are being used by bad actors, whether they are extremists, criminal
hackers or foreign spies.

oiTaT & THeR AT ar=R, Sl e gefereia S & i SHke §, 3 o681 & I &
fore, SR 3T TerE Saaud & AT I8 S -1 91T fb § TFBRT W15 R Hdb b 31
IATE! BT ITANT G TSN GRT B4 a1 S @1 €, 918 3 arAuef, SuRifies g o faczh
IS

“It has been obvious since late 2022, with the public release of ChatGPT, that the same
fascination and experimentation with generative Al the public has had would also apply to a
range of malign actors,” Mr. Warner said.

“2022 & 3d ¥, ChatGPT & Irduife Refiel & Ty, ug Wy 81 741 § fh swRfed wans & Iy
TEY SMTHYUT 3R TRANT it SiFaT & forg o, a8 fafie g1feRe siftarsi wR ot @y g, sft arR
3 Fell
During a recent hearing on extremist threats, House lawmakers learned that IS and al-Qaida
have held training workshops to help supporters learn to use Al.

TRAGY GR| W I GAaTs &b R, 8IS & BT HAAIST 3 ST o 31504 iR 3rel-
PG A THYH! BT T3S BT ITANT YR H Aag HR- & o TRIE0r SRR Sraford &1 gl

Legislation that passed the U.S. House last month would require homeland security officials
to assess the Al risks posed by such groups each year.

Uzd g SRS B g3 I UING BT U8 THg! gRT I TS SIRIH &1 8% AT M
TR & o SIS QRe AABHRG} BT Sa=ge B |

Guarding against the malicious use of Al is no different from preparing for more conventional
attacks, said Rep August Pfluger, the Bill's sponsor.

T3S & ¥ IUANT & (YTt GR&T BT 3ifieh URURD §Hal B JaRT A & 31eT 7} 7, gl
Ui Sife IR, S foe & uriess §1
“Our policies and capabllltles must keep pace with the threats of tomorrow,” he said.

“BHRY Fifaat 3R eHdrsff &) od & TRl & JY draHd ST &1 ey, G%ﬁer%n
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