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* NOBEL MEDICINE PRIZE 2026

How scientists used light

to control brain cells

« ‘For their discoveries concerning light-gated ion channels and optogenetics’

ANONNA DuTT

‘THE NOBEL Prize in Physiology and Medi-
cine for 2026 was jointly awarded to Karl
Deisseroth, Peter Hegemann and Georg
Nagel for their discovery of an alga protein
thatreactstolightanditsuseasaswitchto
study the functions of nerve cells.

Theirexplorationsled to the creation of
anew field of study called optogenetics,
which may finally help scientists under-
stand how thebrain forms memories, feel-
ings and behaviours.

“We were able to precisely pace the
heart and look at the effects that different
heart rates have on brain states... Com-
munication across the body, from the body
tothe brain, but with the precision ofa gain
of function in a peripheral organ allowing
ustoseethe effects on brain and behaviou-
ralstate... thisability toexecutea precision
interventioninone organand read outthe
effects in complex behaviours — this is
something that people have wanted for a
longtimeto beabletodo,” said Deisseroth.

In simple terms, they found a way to
control cells with light. Imagine that the
brain is a vast electrical network contain-
ing billions of tiny cells called neurons.
These neurons communicate by sending
electrical signals, allowing us to move, see,
remember, feel pain and experience emo-
tions. Deisseroth, Hegemann and Nagel
helped scientists develop a remarkable
‘way of controlling these electrical signals:
usinglight.

Theirresearch led to the discovery and
development of light-sensitive proteins,
called opsins, that can be placed in specific
cells. When light is directed at those cells,
the proteins act like tiny switches, turning
the cells’ activity on or off. This is known
as optogenetics — essentially, using light
to control genetically modified cells.

The work laid the foundation for
optogenetics, which has expanded

knowledge of how the brain functions,
and could help develop new therapies

“Optogenetics...
fundamentally
altered our

- understanding
of the brain,” the
pressrelease
said. Itcredited
the three for ushering in a new era
in neuroscience.
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What is optogenetics?

Itis a field of research that uses light to
manipulate the activity of neurons or other
types of cells and study the resulting ef-
fects. This is done by expressing the light-
sensitive protein in the targeted cells.
Within the brain, it has contributed to-
wards identifying neural circuits respon-
sible for sensing pain, social behaviours,
thirst, food consumption, reward and at-
tention or the understanding ofhow mem-
ories are created.

Interestingly, the field rests ona theory
proposed by Francis Crick, the molecular
biologist who was behind the discovery of
thedoublehelixstructure of DNA, and was
awarded the Nobel prize for it.

He envisioned activating individual
nerve cells in the brain to investigate the
mechanisms that underlie human con-
sciousness. With nerve signals being ex-
tremely rapid, he realised it would only be
possibleifscientists were somehow ableto
manipulate the nerve cells with light. He
himselfadmitted that the idea sounded far-
fetched.

But it was made possible by the work of
Hegemann and Nagel on the alga Chlamy-
domonas. These are famous for their ability
to quickly swim towards a light source.
Hegemann found that these reacted ex-
tremely quickly, within half a millisecond
after the light reached a tiny orange dot
(called the eyespot) that the alga used to de-

Why the
field
matters
‘Optogenetics
has given us an
extremely
powerful way to
switchon and off
theneurons and
see what
happens.

.

Ithasallowed us
to manipulate
nerve cellsand
study its effects
withan
unprecedented
level of
precision, said
Vidita Vaidya,
senior professor,
Tata Institute of
Fundamental
Research.

tectlight. For reference, it takes 10 millisec-
onds for the human eye to react to light.
Hegemann wondered, how could the re-
sponseto light be more than 20 times faster
in Chlamydomonas?

He hypothesised that a single protein
complex both captured light and acted on
it in the alga as opposed to the multi-step
process in the human eye. Yet, finding this
protein was a challenge because when the
proteins in the algal eyespot wereremoved
from their natural setting, they became un-
stableand easily damaged. Thisiswhen he
discovered that Japanese researchers had
mapped the DNA of Chlamydomonas,
among which were the codes for two genes
that shared similarities with light-captur-
ing proteins.

Enter Nagel. Heused egg cells of frogsto
express the two proteins and confirm Hege-
mann’s hypothesis. The alga detected and
reacted to light using the protein chan-
nelrhodopsin-2 (ChR-2). They then intro-
duced the cellsin different types of cells and
found that they all became light sensitive.

Deisseroth found that ChR-2 could con-
trol the activity of specific nerve cellsin the
manner proposed by Francis Crick. He
used it to control rat nerve cells in a petri
dishand later in the rats. With Deisseroth’s
labat the forefront, researchers soon found
more proteins that can turn nerve cells on
and off, and which are activated by differ-
ent wavelengths of light.

How does it help to study the brain?

“Imagine thebraintobeabuildingwith
lots and lots of rooms — now there was no
way for us to know what happens if the
light is switched on in just one room. Op-
togenetics has given us an extremely
powerful way to switch onand off the neu-
rons and see what happens. It has allowed
us to manipulate nerve cells and study its
effects with an unprecedented level of
precision. It has completely changed the
scale at which discoveries are happening
inneurosciences,” said Vidita Vaidya, sen-
ior professor at the Tata Institute of Fun-
damental Research.

Optogenetics is still largely used in lab-
oratories to see which set of neurons regu-
lates what type of behaviour in animals,
helping scientists look into the black box,
Vaidyasays. DrSanjeev Kumar Mahto, pro-
fessor at II'T BHU, said it has allowed scien-
tists to see the functions of the brain and
enhance the understandingof what causes
certain conditions.

Deisseroth’s research group introduced
the gene for ChR-2in 2006 and successfully
used light to activate neurons and control
the movements of mouse whiskers. The
same year, he used the technique to wake
sleeping mice by manipulating a recently
discovered type of nerve cell that was sus-
pected to control wakefulness. His team
also studied the brains of mice as they ex-
perienced fear, and noted which nerve cells
appeared to form memory. When they later
reactivated these nerve cells, the mice
showed signs of fear, despite not being in
danger at the time.

‘Whatkind of therapies are being
developed based on this field?

There are ongoing clinical trials on re-
storing vision in people who have become
blind dueto retinitis pigimentosa, adisease
that destroys the eye’s rods and cones.
Using special glasses emitting light, the
person was able to discern and grasp ob-
jects on a table. There are also hopes that
optogenetics could improve cochlear im-
plants. Currently, these implants stimulate
the auditory nerve using electricity.
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1. Nobel Prize in Physiology or Medicine
2026: Optogenetics

Source: The Hindu
GS: GS-3 — Science & Technology | Biotechnology | Neuroscience

Context: Karl Deisseroth (USA), Peter Hegemann (Germany) and Georg Nagel (Germany)
received the 2026 Nobel Prize in Physiology or Medicine for discoveries that enabled scientists
to control nerve-cell activity using light.

1. What Was the Nobel-Winning Discovery?

1. Hegemann studied the green alga Chlamydomonas and investigated how it detects
light.

2. Hegemann and Nagel identified and characterised channelrhodopsins, light-sensitive
proteins found in microorganisms.



Channelrhodopsin-2 (ChR2) acts as a light-gated ion channel: light causes it to open
and allows ions to pass through the cell membrane.

Deisseroth demonstrated that these proteins could be introduced into neurons, making
their electrical activity controllable with light.

2. What Are Light-Gated lon Channels?

1.

4.

lon channels are membrane proteins that regulate the movement of electrically charged
ions across cells.

Light-gated ion channels are channels whose opening is triggered by light.

When introduced into a neuron, they can change the neuron’s electrical state and
therefore control whether it becomes active.

They effectively work as biological switches controlled by light.

3. What Is Optogenetics?

Optogenetics = Genetic modification + Light

poOb=

A specific gene coding for a light-sensitive protein is introduced into selected neurons.
The neurons produce the light-sensitive protein.

Light is then delivered to those neurons to control their activity.

This allows scientists to manipulate specific neural circuits with very high precision,
rather than affecting large areas of the brain.

4. Why Is It a Major Scientific Breakthrough?

1.

2.

Brain mapping: Helps identify which neural circuits control movement, memory, pain,
reward and behaviour.

Cause-and-effect: Scientists can activate or inhibit a particular circuit and directly
observe its effect on behaviour.

Speed: Light can control neurons on a millisecond timescale, matching the rapid
functioning of the nervous system.

Disease research: Provides a powerful tool for studying abnormal neural circuits
involved in neurological and psychiatric disorders.

5. Medical Potential

1.

2.

Retinitis pigmentosa: Optogenetic approaches are being investigated to restore light
sensitivity in certain forms of inherited retinal degeneration.

Neurological disorders: The technique helps identify and understand dysfunctional
neural circuits.

Targeted treatment: It could eventually enable highly specific manipulation of diseased
neural circuits.



4. Limitation: Most therapeutic applications remain experimental because safe gene
delivery, precise light delivery and long-term safety need to be established.
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House privileges vs free speech: The question before Supreme Court

Amaal Sheikh
New Delhi, October 5

THE SUPREME Court on Tuesday will
begin hearing along-pending reference on
the scope of legislative privileges, special
powers and immunities enjoyed by Parlia-
ment and state legislatures to protect their
functioning, and whether they can be in-
voked against citizens, journalists and
others for breaching the privileges of the
House.

A seven-judge Constitutional Bench
comprising the Chief Justice of India Surya
Kant will hear the matter.

Attheheart of the case is whether these
privileges, under Articles 105 and 194 of the
Constitution, can override fundamental
rights such as freedom of speech and ex-
pression under Article 19.

Legal framework

Article194(3) grantslegislatures certain
privileges and immunities. Article 19(1)(a)
guarantees freedom of speech and ex-
pression, including press freedom. The
case turns on the interplay between these
two rights and whether legislative privilege
can override the right to free speech. The
petitioners contend that such a privilege
exists to protect the House’s functioning,
not toshield it from scrutiny.

Articles 14 and 21 provide for the right
to equality and the right to life. The peti-
tioners argue that when legislatures order
arrests or imprisonment for alleged
breaches of privilege, they affect personal
liberty. According to them, any action af-
fecting liberty must satisfy constitutional
guarantees of fairness, due process and
protection against arbitrariness.

History of the challenge

In2003, The Hindu reported on sharp ex-
changesbetween Tamil Nadu Chief Minister
JJayalalithaaand the Oppositioninthe state
Assembly. Speaker K Kalimuthu objected to
those reports and referred them to a Privi-
leges Committee, saying the descriptions
were “contrary to truth” and “had affected
the privileges of the legislature”.

The controversy escalated after The
Hindu published an editorial criticising the
“crudeuse of state power against various sec-
tions including political opponents and the
independent media”. It stated thatlegislative
privilege “exists to protect its free and inde-
pendent functioning and not to protect the
reputation of the government or of individ-
ual members”. A Tamil translation pub-
lished by Murasoli was also referred to the
Committee.

The Assembly ultimately held fivejour-
nalists of The Hindu and Murasoli editor S

Pastverdicts

©®1n1954,the SC
ordered the release
of the editor of Blitz,
who had been
detained under the
UP Assembly
Speaker’s warrant,
afterfinding that he
had notbeen pro-
duced before the
magistrate within
24 hours.

® In Sita Soren
(2024), it held that
bribery is not pro-

tected by the Consti-

tution. Itoverruleda
1998 ruling wherein
the court had
granted immunity to
MPs accused of tak-
ing bribes to vote.

Selvam guilty of gross contempt and
breach of privilege, sentencing them to 15
daysimprisonment and issuing arrest war-
rants. The journalists approached the SC,
whichimmediately intervened and stayed
the warrants but referred the matter to a
Constitution Bench.

Supreme Court precedents

Thereference came about because oftwo
conflicting Constitution Bench decisions.In
1959, the SC, in a 4:1 majority, in Pandit
M.S.M. Sharmav. Sri Krishna Sinha (also
known asthe Searchlight case) held that As-
sembly privileges under Article 194(3) in-
cluded the power to prohibit publication. It
said that because Article 19(1)(a) is a general
provisionand Article194(3) isaspecial provi-
sion, free speech must yield to legislative
privilege.

Butin theSpecial Reference No.10f1964,
the Uttar Pradesh Assembly jailed a citizen,
Keshav Singh, distributing pamphlets accus-
ingan MLA of corruption. When the Allaha-
bad High Court granted him interim bail, the
Assembly ordered that the two judges who
passed the order, the lawyer and Keshav
Singh himself be brought before the House
in custody. While a Full Bench of the HC
stayed those arrest warrants, the President
referred the dispute tothe SC.

The SC bench held that Constitutional

courts could examine the legality of deten-
tion ordered in privilege proceedings, and
that legislatures could not proceed against
judges and lawyers for performing their
duties. The court said that the Searchlight
case did not lay down a universal rule that
fundamental rights in Part Il of the Consti-
tution (Articles 12-35) always yield to legis-
lative privileges.

What petitioners are arguing

The petitionersargue that the TN Assem-
bly’saction violated free speech, personal lib-
erty, and basic principles of natural justice.
They contend that “honest and courageous
reporting by the press is the bedrock of par-
liamentary democracy” and thatjournalists
cannot performtheirrole “inanatmosphere
offearand terror”.

They argue that legislative privileges are
subject to Article 21 and that permitting a
legislature to deprive a person of liberty “by
mere passing of a resolution” would be “an
anathema to the Constitution”. The peti-
tionersalso arguethat privileges exist to pro-
tect the functioning of the House, not the
government, stating that there is “no concept
of any parliamentary privilege being appli-
cable to a Chief Minister... or to a ‘govern-
ment”” and that privileges are “not intended
to protect the fameand reputation of the rul-
ing party”.

||N

Source: The Hindu
GS: GS-2 — Indian Polity & Constitution | Parliament | Fundamental Rights | Judiciary

Context: A seven-judge Constitution Bench of the Supreme Court is examining whether
legislative privileges can override fundamental rights when Parliament or State Legislatures take
action against citizens, journalists or legislators for an alleged breach of privilege.

1. Constitutional Framework

1. Article 105:
Article 194:
members.
3. Article 19(1)(a): Guarantees freedom of speech and expression, including press
freedom.

Article 21: Protects life and personal liberty and requires fairness in State action.

Privileges and immunities of Parliament and its members.
Corresponding privileges and immunities of State Legislatures and their



5.

Core issue: Whether legislative privilege can restrict fundamental rights when its
exercise results in detention, punishment or other coercive action.

2. Why Is the Issue Important?

1.

Purpose of privilege: Legislative privileges exist to ensure the independent and
effective functioning of the House, not to protect individual members from legitimate
criticism.

Press freedom: Journalists may face privilege proceedings for reports or publications
considered to affect the dignity or functioning of the legislature.

Personal liberty: Privilege proceedings can, in certain circumstances, result in detention
or imprisonment, directly affecting Article 21.

Constitutional balance: The case involves balancing legislative autonomy with
freedom of speech, personal liberty and due process.

3. Important Supreme Court Precedents

1.

2.

M.S.M. Sharma v. Sri Krishna Sinha (1959): The Searchlight case recognised the
power of the legislature to exercise privilege in relation to publication of proceedings.
Special Reference No. 1 of 1964: The Keshav Singh case examined the conflict
between legislative privilege and judicial authority, establishing that legislative privilege is
not completely beyond constitutional scrutiny.

P.V. Narasimha Rao v. State (1998): The Court had recognised limited immunity for
legislators in relation to parliamentary speech or votes.

Sita Soren v. Union of India (2024): The Supreme Court overruled the earlier position
on bribery immunity and held that legislators cannot claim constitutional immunity from
prosecution for bribery connected with their legislative functions.

4. What Are the Petitioners Arguing?

1.

2.

Free speech: Honest and courageous reporting is essential for parliamentary
democracy.

Article 21 protection: Any detention or imprisonment through privilege proceedings
affects personal liberty and must satisfy constitutional standards.

Natural justice: A person facing coercive privilege action should have procedural
safeguards and a meaningful opportunity to defend themselves.

Limited scope: Privilege should protect the functioning of the legislature, not the
reputation of a government or individual political leader.

Judicial review: Courts should be able to examine whether privilege has been
exercised constitutionally and for a legitimate legislative purpose.

5. Core Constitutional Question



1. Legislative privilege: Protects the dignity, autonomy and effective functioning of the

legislature.

2. Fundamental rights: Protect speech, liberty, equality and procedural fairness.

3. The balance: Legislative privilege cannot automatically become superior to every
fundamental right merely because the legislature invokes it.

4. Judicial role: The Supreme Court may clarify the extent to which courts can review
privilege-based action affecting individual rights.

India, Switzerland to strengthen ties
indefence, nuclear energy sectors

Shubhajit Roy
New Delhi, October 5

INDIA AND SWITZERLAND
signed pacts on mobility that
will ease granting longer-dur-
ation visas and the exchange of
young professionalsand agreed
tostrengthen cooperationinde-
fence and nuclear energy sec-
tors, as Prime Minister Nar-
endra Modi met Swiss President
Guy Parmelin on Monday.

After the bilateral meeting
with the visiting Swiss Presi-
dent, PM Modi said, “Today, we
identified new possibilities for
cooperation in military ex-
changes and defence produc-
tion. We also reached a consen-
sus on further deepening our
collaboration in the field of nu-
clearenergy.”

On people-to-people ties, he
said that the Migration and Mo-
bility Partnership Agreement
and the Young Professionals
Agreement signed today will
open up NUMerous new oppor-
tunities in Switzerland for In-
dianstudents, researchers, pro-
fessionals, and the youth.

According to Ministry of Ex-
ternal Affairs, the MoU aims to
develop migration and mobility
cooperation under equal treat-
ment principles, and to prevent
and combat irregular migra-
tion/human exploitation/traf-
ficking in accordance with na-
tional laws. “It provides for
multiple-entry visas forup to 5
years, including stays of up to 6
months on each visit, and re-
newable 1-year student per-

B, e

Switzerland President Guy Parmelin with Prime Minister Narendra Modi at the Hyderabad House in
New Delhi on Monday. PRAVEEN KHANNA

mits,” it said. On the agreement
for exchange of young profes-
sionals, MEA said that the pact
incorporates an exchange of
300 persons annually per
country, which may increase to
500, and a timeline of 30 to 90
days for verification of national-
ity/residency status, among
other provisions.

Lauding Swiss President
Parmelin, Modisaid, “Tappreci-
ate his commitment to India-
Switzerland relations. Last Oc-
tober, with his personal support,
we operationalised a historic
Trade and Economic Partner-
ship Agreement between India
and the European Free Trade
Association (EFTA) countries.
ThisisIndia’s first FTAwithany
economic bloc in Europe.”

“Itisalsoanambitious blue-
print for investment, innova-

tion, jobs, and shared prosperity.
Through this, we aim to realise
the goals of attracting $100 bil-
lionin investment and creating
one million direct jobs in India
over the next 15 years.”

Swiss President Parmelin
said, “Trade wasa key aspect, as
my visit marks the firstanniver-
sary of theentry intoforce of the
Trade and Economic Partner-
ship Agreement between India
and the European Free Trade
Association. This partnership
benefits both sides: India gains
access to capital, technology
transfers, and easier access to
markets for high-value-added
goods. Switzerland, for its part,
benefits from trade withamass-
ive partner experiencing sus-
tained growth—at a time when
global trade has become more
vulnerable and unpredictable.”

He said, “Tam accompanied by
alarge delegation of high-rank-
ingbusinessleaders, underscor-
ing our commitment to capital-
ising on the opportunities
offered by this trade and econ-
omic partnership agreement.”

“To further boost invest-
ment, Switzerland hopesto con-
cludean investment protection
agreementsoon. Inthiscontext,
achievingresults indiscussions
on intellectual property protec-
tion is equally important,” the
Swiss President said.

In October last year, the
Trade and Economic Partner-
ship Agreement (TEPA) be-
tween India and the European
Free Trade Association (EFTA)
States of Iceland, Liechtenstein,
Norway and Switzerland, came
into force. Modi said, “We have
taken several important deci-

sions to expand market access
for Indian exportstoSwitzerland
and further facilitate investment
between the two countries.”

“Thiswill increase India’sex-
ports of agriculture, pharma-
ceuticals, textiles, and engineer-
ing goods to Switzerland. At the
same time, we will attract new
Swiss investment in key sectors
like biotech, life sciences, bank-
ing, insurance, food processing,
and sustainability,” he said.

Through these initiatives,
we will jointly develop trusted
supply chains and reliable sol-
utions for the entire world, he
added. Modisaid, “The ropeway
in Varanasi, the Jewar Airportin
Noida, and railways and tunnel-
ling projects in hilly areas are
shining examples of our infra-
structure cooperation.”

An agreement was also
inked for collaboration on trans-
portand infrastructure. “Wein-
vite Swiss infrastructure com-
panies to invest in India on a
largescale, and to participate in
capacity building, design, and
manufacturing,” Modi said.

The PM said new joint re-
search projects in priority areas
suchas health, clean energy, and
space will be launched soon.

He said India-EFTA Pros-
perity Summit on Wednesday
will bean important platformto
translate the promise of our
trade and investment partner-
shipintoconcrete outcomes, he
said. PMModi also extended his
best wishes to Switzerland for
hostingthe next edition of the Al
Summit next year.
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Consider the following statements :

Statement-] :
Switzerland is one of the Ileading
exporters of gold in terms of value.

Statement-II :
Switzerland has the second largest
gold reserves in the world.

Which one of the following is correct
in respect of the above statements?

(a) Both Statement-I and Statement-II
are correct and Statement-II is the
correct explanation for Statement-]

(b) Both Statement-I and Statement-II
are correct and Statement-Il is
not the correct explanation for
Statement-I

(c) Statement-I is correct but
Statement-II is incorrect

(d) Statement-I is incorrect but
Statement-Il is correct



3. India—Switzerland Relations: Expanding
from Economic Ties to Strategic
Partnership

Source: The Hindu
GS: GS-2 — International Relations | GS-3 — Trade, Investment, Defence, Nuclear Energy &
Technology

Context: Swiss President Guy Parmelin’s 2026 visit to India has strengthened bilateral
cooperation in trade, investment, defence, nuclear energy, technology, infrastructure and
human mobility, indicating a shift from a predominantly economic relationship towards a
broader strategic partnership.

1. India—Switzerland: Foundation of the Relationship

1.

Diplomatic relations: India and Switzerland established formal relations through the
Treaty of Friendship, 1948.

Common ground: Both support democracy, rule of law, multilateralism and peaceful
resolution of disputes, although their foreign-policy traditions differ: India follows
strategic autonomy, while Switzerland maintains neutrality.

Traditional cooperation: The relationship has developed around trade, investment,
science and technology, education, research, pharmaceuticals, finance and
infrastructure.

Strategic relevance: Switzerland provides India access to European capital,
advanced technology and specialised industrial expertise, while India offers
Switzerland a large and growing market.

2. Economic Relationship: Trade + Investment

1.

2.

Bilateral trade: India—Switzerland trade was about US$23.3 billion in FY 2024-25, with
Switzerland recording a significant trade surplus.

India’s exports: Pharmaceuticals, chemicals, textiles, agricultural products, engineering
goods, electrical equipment, precious stones and jewellery.

India’s imports: Gold and precious metals, pharmaceuticals, chemicals, machinery,
precision instruments and Swiss watches.

Swiss investment: Swiss companies have invested substantially in India, particularly in
pharmaceuticals, biotechnology, precision engineering, finance, food processing
and clean technology.

Economic complementarity: India provides market size, manufacturing capacity
and skilled manpower, while Switzerland contributes capital, technology, precision
manufacturing and research capabilities.



3. Trade and Economic Partnership Agreement

1.

TEPA: The Trade and Economic Partnership Agreement was signed between India
and the European Free Trade Association (EFTA), comprising Switzerland, Norway,
Iceland and Liechtenstein.

Implementation: Signed in March 2024 and entered into force on 1 October 2025.
Market access: EFTA countries offered concessions on 92.2% of tariff lines, covering
99.6% of India’s exports.

Investment commitment: EFTA countries committed to an ambition of US$100 billion
investment in India over 15 years, linked to the creation of 1 million direct jobs.
Indian interests protected: Sensitive sectors such as dairy, soya and coal were
protected, while opportunities were created for Indian pharmaceuticals, textiles,
engineering goods, processed food and agricultural products.

4. New Areas of Cooperation in 2026

1.

Defence: India and Switzerland are exploring greater defence-industrial cooperation,
military exchanges, training and joint production/development, supporting India’s
defence-indigenisation objective.

Nuclear energy: Cooperation is being strengthened in civil nuclear energy, relevant to
India’s long-term clean-energy and energy-security requirements.

Technology: Cooperation is expanding into Artificial Intelligence, health technology,
clean energy and space, linking Swiss research capabilities with India’s growing
technology ecosystem.

Infrastructure: Swiss expertise in precision engineering, tunnelling, transport and
urban infrastructure can support India’s large infrastructure programme.

Investment ecosystem: Discussions on investment protection and
intellectual-property protection aim to create greater certainty for businesses and
encourage technology-intensive investment.

5. Mobility, Skills and Human Capital

1.

2.

3.

4.

Migration and Mobility Partnership: Facilitates legal mobility while addressing
irregular migration, trafficking and readmission.

Young Professionals: A dedicated agreement provides opportunities for young
professionals to gain work and professional experience in the other country.
Talent mobility: Easier movement of professionals, researchers, students and
entrepreneurs can strengthen knowledge transfer and innovation.

Strategic value: Human mobility complements trade and investment by creating
people-to-people and institutional linkages, rather than limiting the relationship to
commercial transactions.

6. Significance for India



Technology transfer: Swiss expertise can support India in precision engineering,

pharmaceuticals, advanced manufacturing, Al and clean technologies.

Investment and employment: TEPA's investment ambition can strengthen

manufacturing and generate employment through new production facilities and supply

chains.

European market access: Switzerland and the wider EFTA framework provide Indian

businesses with improved access to high-value European markets.

objective of expanding reliable low-carbon energy.

Energy security: Nuclear and clean-energy cooperation can contribute to India’s

Strategic diversification: Defence, technology and nuclear cooperation reduce

dependence on purely commercial ties and deepen India’s engagement with
technologically advanced European partners.

From India to Global South,
a Gujarat water-governance model
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PARAMESWARAN IYER, NITIN
BAsSI AND DANIEL W SMITH

EW DELHI recently hosted

the ninth edition of the India

International Water Week

under thetheme ofclimate-re-

silient water management.
Thetalk focused as much on what India has
achievedin thelast decadeason what comes
next — keeping water supply sustainable,
using water more efficiently, and treating
used water as both an environmental and
economic resource.

India’s influence in the global water sec-
tor has grown substantially. From a country
exposed to frequent climate shocks and ac-
cesschallengestoonenow preparing for cli-
mateextremes such as floodsand droughts,
itoffers lessons for other countriesin the Glo-
bal South. Over the past decade or so, India
has designed and implemented some ofthe
world’s largest programmes to improve
water governance, rejuvenate rivers, in-
crease access to water and sanitation, and
enable community-driven water conserva-
tion, protection, and augmentation. And if
we pause and take a step back in time, it is
importanttoacknowledge the leadershipof
then Gujarat Chief Minister Narendra Modi’s
initiatives between 2001 and 2014, a period
thatserved as alaboratory for the water gov-
ermance reforms that rolled outacross India
after 2014. These included the design and
implementation of the Swachh Bharat

Mission, Jal Jeevan Mission (JJM), Jal Shakti
Abhiyan, Namami Gange, Atal Bhujal Yo-
jana(ABY), Per Drop More Crop (PDMC), etc.
This 25-year journey is documented in
our new case study, ‘From Gujarat to India:
Water Lessons for the World’, which traces
water governance reforms in Gujarat and
India from 2001t0 2026. Drawing on official
data, policy and programmerecords, thelit-
eratureand consultations with practitioners,
the study examines how political leadership
and prioritisation, public financing, institu-
tional reform, administrative implementa-
tion and community engagement came to-
gether tostrengthen water security atscale.
Itscentral finding is that water security isas
much a challenge of governance and insti-
tutions asit is of engineering —and that the
Gujarat experience offers a useful lens for
understanding the subsequent national
journeyandits relevanceto the Global South.
The case study distils four key lessons
which, if studied and contextualised appro-
priately, can prove effective in the coming
yearsand informwater governance inother
countriesinthe Global South: Lead withgov-
ernance, manage the resource and the ser-
vice together, root action in communities,
and build for scale from the start.
Leadwithgovernance, notonly hardware:
Political willand institutionalstrengthening,
rather than infrastructure alone, are core to
watersecurity. India has developed aframe-
work for putting them into action at scale,
called the “4 Ps”, which were articulated by
PM Modi and UN Secretary-Gen-
eral Anténio Guterres through the
Delhi Declaration in October 2018.
The first is political leadership that
prioritises water, reflected in initi-
atives such as universal tap water
access, a cleaner Ganga, commu-
nity-driven groundwater manage-

Wateraccess gains momentum
in communities equipped with

effective local water

governance institutions
suchas India’s Pani Samitis

ment, and communication campaigns that
keepwatertopofthe mind, such as JalShakti
Abhiyan: Catch the Rain. Second, enabling
public(and private) financing for the capital
and recurring costs of water governance.
Third, developing partnerships between na-
tional, state, and local governments; com-
munity-based organisations, and national
andinternationalknowledge organisations,
including multilateral development banks
like the World Bank. Fourth, ensuring
people’s participation in local water decision-
making and management, suchascommu-
nities resolving to make their villages open-
defecation free or preparing village-level
water security plans. The “4 Ps” are worth
emulatinginany other context or geography.
Manage the water resource and the ser-
vicetogether: Tapsand canals will fail if water
does not flow. Addressing both water re-
sources development and service sustain-
ability simultaneously and at scale is para-
mount. Many cities in Africa are growing at
arapid rate, and industrial and irrigationde-
mandwillfollow, so planning resourcesand
services together now is cheaper than retro-
fitting later. As India’s experience in recent
decades shows, gettingahead of the coming
surge inwaterdemand with linked waterre-
sourcesandservices planswould helpcoun-
tries gain from these economic shifts with
lower risk for water insecurity. A key partof
gettingahead of this surge is being forward-
thinking on water reuse, especially for non-
potableuses, including planned datacentres
and semiconductor fabrication
units. In India alone, the annual
market revenue from the sale of
treated used water is projected to
reach around Rs 73,000 crore by
2047, at current prices.
Rootwateractionincommunity
ownership: Water access gains mo-

mentum incommunitiesequipped with ef-
fective local water governance institutions
such as India’s Pani Samitis, infrastructure
that consistently delivers a high-quality ser-
vice, and abalance of internal resourcesand
external support. This has been demon-
strated through numerous water conserva-
tion, harvesting, and recharge programmes.
There is a governance linkage across scales
to achieve this. As demonstrated in Gujarat
during2001-2014, the Chintan Shivirs helped
prioritise water governance among key
stakeholders and formulate actionable sol-
utions to design water-related policies
aligned with community expectations. A
similar approach was replicated at the na-
tional level. The recent Departmental Sum-
mit on Waterorganised by the Ministry of Jal
Shakti and addressed by the PM in Septem-
ber 2026 is an example.

Goingbigand scalingup: Theworldis off
trackonSDG6toensuresafe drinking water
and sanitation for all, and to sustainably
manage water resources, used water, and
ecosystems by 2030. Estimates suggest an
additional $500billion in annual investment
is required. To meet the scale of water gov-
ernance reforms, infrastructure installation,
data collection, and maintenance required
for SDG 6, governments and their leaders
cannot afford toslow down. Implementation
of JJMacross thecountry demonstrates that
Indiacanboththink bigand implementbig.
Theglobal community can learn from politi-
cal leadership at the highest level in India
about the will, the financingand theinstitu-
tionstodoitatscale.

lyeris a former secretary to the Government of
Indiaat the Ministry of Jal Shakti; Bassiis a fellow
with the Council on Energy, Environment and
Water: Smith is an assistant professor at George
Mason University. Views are personal
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“Water resources are both an asset and a source of conflict in South Asia.” Examine
this statement giving examples. (Ahswer in 150 words) 10
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India is well endowed with fresh water resources. Critically examine why it still suffers

from water scarcity. 12
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In what way micro-watershed development projects help in water conservation in
drought-prone and semi-arid regions of India? 12%

4. Gujarat's Water-Governance Model:

Source: The Indian Express
GS: GS-2 — Governance, Local Government | GS-3 — Water Resources, Environment,
Climate Change

Context: At the 9th India International Water Week, held in New Delhi on climate-resilient
water management, India’s water-governance journey was discussed through a new case
study, “From Gujarat to India: Water Lessons for the World.” The case study traces reforms
from Gujarat (2001-14) to national programmes and their relevance for the Global South.

1. Water Challenges Faced by Gujarat

1. Water scarcity: Large parts of Gujarat, particularly Saurashtra, Kutch and North
Gujarat, face arid/semi-arid conditions and irregular rainfall.

2. Groundwater stress: Heavy dependence on groundwater contributed to declining water
tables and, in coastal areas, salinity intrusion.

3. Drought vulnerability: Recurring droughts created problems for drinking water,
agriculture and rural livelihoods.

4. Regional imbalance: Water availability was unevenly distributed, creating a gap
between water availability and demand.



5. Governance gap: The challenge was not only lack of water infrastructure but also the
need for institutions capable of managing water sustainably.

2. Gujarat’s Response: How the Model Emerged

1. Infrastructure: Expansion of reservoirs, canals, pipelines, check dams and
groundwater-recharge structures.

2. Narmada network: Large-scale water-transfer infrastructure helped supply water to
water-deficit regions.

3. WASMO: Water and Sanitation Management Organisation, established in 2002,
promoted decentralised and community-managed rural water supply.

4. Pani Samitis: Village-level institutions involved communities in planning,
implementation, operation and maintenance.

5. Integrated governance: Water supply was combined with conservation, recharge,
local planning and community participation.

3. Why Gujarat Became a Model

1. Governance + infrastructure: Demonstrated that water security cannot depend on
physical infrastructure alone.

2. 4 Ps: Political leadership, public financing, partnerships and people’s participation
became the central governance principles.

3. Community ownership: Local institutions made beneficiaries active participants in
managing water systems.

4. Scalability: Gujarat’s experience provided lessons that could subsequently be
incorporated into national programmes.

5. Core lesson: Manage the water resource and the water service together; a tap or
canal is sustainable only when the underlying water source is secure.

4. From Guijarat to India and the Global South

1. National scaling: Lessons from Gujarat were reflected in programmes such as Jal
Jeevan Mission, Jal Shakti Abhiyan, Namami Gange, Atal Bhujal Yojana and Per
Drop More Crop.

2. Scale: Jal Jeevan Mission demonstrates India’s ability to take water governance from
local/community-level initiatives to nationwide implementation.

3. Global relevance: Countries in the Global South face similar pressures from water
scarcity, climate extremes, urbanisation and rising demand.

4. International lesson: India can share governance principles, community
institutions, financing approaches and technology, rather than exporting a rigid
scheme.

5. SDG 6: The experience is relevant to Sustainable Development Goal 6, particularly
universal access to safe water and sustainable water-resource management.
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5. Bihar’s New Social-Media-Based
Grievance Response System



GS: GS-2 — Governance | E-Governance | Citizen-Centric Administration

Context: Bihar already has the Sahyog Real-Time Monitoring System (RTMS) for formal
grievance registration and monitoring. The new initiative adds a Quick Response mechanism
through X, allowing citizens to tag @BiharCMQRT for faster attention to complaints.

1. Existing System: Sahyog RTMS

1.

Sahyog RTMS: Bihar’s centralised digital platform for registering and monitoring public
grievances.

Basic function: Citizens register a complaint online and receive a unique grievance
number to track it.

Administrative workflow: Complaints are forwarded to the concerned department or
authority for disposal.

Monitoring: The system provides status tracking, reminders and escalation for
pending complaints.

Objective: Ensure time-bound, transparent and accountable grievance redressal
rather than leaving complaints to conventional administrative channels.

2. What Is the New Addition?

1.

2.

X-based access: Citizens can tag @BiharCMQRT on X to bring a grievance directly to
the attention of the Chief Minister’s Office.

Quick Response Team: A dedicated team is intended to examine such tagged
complaints and initiate administrative action.

24-hour response mechanism: The initiative envisages a Quick Response System
functioning around the clock, as highlighted in the announcement.

Different from RTMS: RTMS is the formal grievance-registration and monitoring
platform; the X mechanism provides an additional rapid-access channel.

Purpose: The new layer is intended particularly to ensure that issues receiving
immediate public attention are noticed and acted upon quickly.

3. Why Is It Significant?

1.

2.

3.

4.

Faster access: Citizens can directly bring urgent issues to administrative attention
through a widely used digital platform.

Responsive governance: It reduces the distance between citizen complaint and
administrative response.

Accountability: Publicly visible complaints can create greater pressure for timely
administrative action.

Digital-era governance: It represents a shift from merely digitising grievance
registration to using real-time digital communication for responsive
administration.



5. Citizen-centric administration: The approach strengthens the principles of
accessibility, responsiveness, transparency and accountability in governance.

Pneumonia death at
plague institute in
Siberia raises alarm

The Associated Press

Russian authorities have
quarantined a hospital and
are monitoring contacts of
an employee at a plague re-
search institute in Siberia
who contracted pneumo-
nia of an “unknown”
cause. Local state TV said
the woman died last week.

Russian authorities said
they found no evidence
that her illness was caused
by any of the pathogens
she worked with. But the
case has raised alarm in
Russia after unconfirmed
media reports suggested

she might have died of
pneumonic plague — a less
common but severe form
of plague that can spread
from person to person.

The woman worked at
the Irkutsk Anti-Plague Re-
search Institute of Siberia
in the Far East in Irkutsk,
southeastern Siberia.

Irkutsk Gov. Igor Kobzev
said called it a suspected
case of “a particularly
dangerous infection.”

U.S. Secretary of State
Marco Rubio said on Mon-
day he did not think there
is cause for alarm, but the
U.S. was closely watching.



6. Suspected Pneumonic Plague Case in
Siberia Raises Biosecurity Concerns

Source: Associated Press
GS: GS-3 — Science & Technology | Public Health | Biosecurity

Context: A worker at Russia’s Irkutsk Anti-Plague Research Institute died from pneumonia of
unknown cause, prompting quarantine and contact monitoring. Unconfirmed reports raised
concern about pneumonic plague, a severe Yersinia pestis infection of the lungs that can
spread between people through respiratory particles. The case remains unconfirmed, but it
highlights concerns over laboratory safety and infectious-disease containment.

1. Pneumonic Plague: Key Facts

Caused by the bacterium Yersinia pestis.

Affects the lungs and can cause severe pneumonia.

Can spread person-to-person through respiratory particles.
Can become rapidly fatal without early treatment.

Antibiotics are effective when treatment begins promptly.
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2. Why Has It Raised Concern?

1. Human-to-human transmission makes pneumonic plague potentially more
transmissible than other forms of plague.

2. The suspected case involves a worker at a specialised anti-plague research facility,
raising laboratory-biosafety concerns.

3. Quarantine and contact monitoring help prevent possible secondary transmission.

4. The incident highlights the need for strict laboratory containment and disease
surveillance.

5. Since plague is not confirmed, distinguishing verified evidence from speculation is
essential for responsible public-health communication.
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Behind France’s
snowballing
student protests

Yashee
New Delhi, October5

AROUND 500 schools stayed shut across France on Mon-
day amid raging protests by high school students.

The protesters have blockaded schools, set fire to
waste bins, and in some cases smashed furniture.
Accordingto French officials, damage across 40-odd
schoolsis worth around €3 million (Rs 32.5crore). The
protests began on September 17 at the Saint-Exupéry
high school in Créteil, a Paris suburb, and quickly spread.

Education Minister Edouard Geffray has announced a
feedback programme for students, along with an action
planto quickly hire more teachers beginning Monday.

What do the protesting students want?

The major grievances are overcrowded classrooms,
fewer teachers, no nurses or social workersin some
schools, and crumbling infrastructure. Inequality is also
a factor, with students from poorer suburbs saying their
address is impacting their education.

A French government report from April says, “During

.. the2024-2025schoolyear,
9.8% of teaching hours

|
| were not provided in pub-

ON m )} E Re | licsecondary schools, of



7. Student Protests in France: Education Grievances and Democratic
Participation

Source: The Hindu
GS: GS-2 — Governance, Democracy, Education, Rights | GS-1 — Society

Context: France’s recent student protests began over teacher shortages, overcrowded
classrooms and inadequate school facilities, but have evolved into a wider debate on how
democratic governments respond to young citizens’ grievances. The protests therefore provide
a useful case study of the relationship between student mobilisation and democracy.

1. Why Students Protest

1. Immediate grievances: shortage of teachers, overcrowded classrooms, inadequate
infrastructure and stressful school schedules.

2. Institutional concern: students feel that existing channels are not adequately
addressing problems affecting their education.

3. Generational dimension: education directly affects employment, social mobility and
future opportunities.

4. Collective mobilisation: a local grievance can rapidly become a nationwide movement
when students organise collectively.

5. Digital amplification: social media enables grievances to spread quickly and connect
students across locations.

2. How Student Protests Strengthen Democracy

1. Political participation: protest allows young people, including those below voting age,
to participate in public affairs.

2. Government accountability: protests compel governments to explain policies and
respond to failures in public services.

3. Voice to marginalised concerns: students can bring issues that receive limited
attention through conventional political institutions.

4. Policy correction: sustained mobilisation can push governments towards reforms,
negotiations or institutional review.

5. Democratic socialisation: participation in peaceful movements can develop political
awareness, civic responsibility and understanding of constitutional rights.
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