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NO DECISION ON UPDATING NPR

No decision yet
on updating NPR
along with Census

Vijaita Singh

NEW DELHI

The Centre has not yet de-
cided whether to update
the National Population
Register (NPR) during the
upcoming Census 2007, se-
nior Home Ministry offi-
cials have told Census di-
rectors during a
preparatory meeting.
When guestions were
raised about the NPR dur-
ing a two-day conference
of the Directors of Census
Operations held on July 3
and 4, participants were
told that no decision had
vet been made regarding
the database, and that they
would be informed about it
at an appropriate time,
sources told The Hindu.
The conference sessions
were addressed by Union
Home Secretary Govind
Mohan and Registrar-Gen-
eral and Census Comimis-
sioner of India Mritunjay
Kumar Marayan. This was

Detailed list

The NFR is the first step
towards the creation of a
National Register of Citizens

m The NPR was first created in
2010 and updated in 2015-16
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Backdrop: Concerns over updation of National
Population Register (NPR) in wake of
upcoming Census 2027.

Relevance: GS 1- Population

Detailed list

The NPR s the first step
towards the creation of a
National Register of Citizens

B The NPR was first created in
2010 and updated in 2015-16

m The NPR has details of

household-wise database of
115 crgre uswal residents of
the country

mMPR data

can be shared g (5] S
with govern-
ment agencies
and States,
unlike the Census dats

the first preparatory meet-
ing for the Census, the first
phase of which begins in
April 2026.

A June 27 letter from the
RGI to the Chief Secretaries
of all States on prepara-
tions for the Census also
did not mention the NPR.

CONTINUVED ON
» PAGE 12

B The NPR has details of

household-wise database of
119 crore usual residents of
the country

m NPR data
can be shared
with govern-
ment agencies

and States, <DL

unlike the Census data




About the news

e The Centre has not yet decided whether to update the National Population
Register (NPR) during the upcoming Census 2027, senior Home Ministry
officials have told Census directors during a preparatory meeting.

o This will be the first Census using mobile apps for data collection.

e During a meeting on July 3—4, Census Directors were told that no final decision
had been made and they would be informed at an appropriate time.

e A June 27 letter from the Registrar General of India (RGI) to Chief Secretaries
of States also made no mention of NPR.




National Population Register (NPR)

The National Population Register (NPR) is a comprehensive database of all
usual residents in India.

o A'"usual resident" is someone who has lived in an area for six months or
more, or intends to stay for the next six months.

o0 Registration is mandatory for all usual residents.

NPR is the first step toward creating a National Register of Citizens (NRC),
as per Citizenship Rules, 2003 under the Citizenship Act, 1955.

Timeline;

o First created in 2010, during the House Listing and Housing Census
(HLO) phase of the 2011 Census.

o Updated in 2015-16.
Coverage:

o Contains household-wise data of approximately 119 crore usual
residents.

Data Access:

o Unlike Census data, which is only released in aggregate, NPR data can
be shared with Central/State governments and agencies at the
individual or household level.




NPR vs Assam NRC

Purpose:
o0 NPR: Records all usual residents for administrative planning.

o Assam NRC: Identifies genuine Indian citizens and detects illegal
iImmigrants in Assam.

Legal Basis:
o NPR: Citizenship Rules, 2003 (under Citizenship Act, 1955).

o NRC (Assam). Assam Accord (1985) + Citizenship Act; Supreme
Court-monitored.

Scope:
o NPR: Nationwide.
o NRC: Assam-specific.
Citizenship Link:
o NPR: Not linked to citizenship status.

o NRC: Directly impacts citizenship; based on documents proving presence
before March 24, 1971.

Data & Outcome:

o NPR: Demographic database; no exclusion list.
0 NRC: Proof-based inclusion; 1.9 million excluded in 2019 list.




Background on Census Delay

e The previous Census (2021) was postponed due to COVID-19.

e Now rescheduled to be completed in 2027.

e Apre-test for the 2021 Census was conducted in 2019, covering over 26 lakh
people.

NPR Questionnaire (2019 Pre-Test)

Included questions on:

e Date & place of birth of father and mother
e Last place of residence

¢ Mother tongue

e Aadhaar number (optional)

e \oter ID

e Mobile phone number

e Driving license number




Census VS National Population Register (NPR):

Objective & Comprehensive count of the entire|Database of "usual residents" for

Scope population for demographic, social, and |administrative and governance
economic profiling. purposes.

Legal Basis Census Act, 1948 Citizenship (Registration of Citizens

and Issue of National Identity Cards)
Rules, 2003

Data Collected

Detailed demographic, social, and
economic data (age, sex, education, etc.)

Basic demographic details; may
include biometric data (fingerprints,
iris scans).

Purpose

Statistical planning, policy-making, and
resource allocation

Targeted welfare schemes, service

Confidentiality

Data is anonymized; only aggregate data
is released.

delivery, and potentially national
identity use.

Individual data is accessible to
government agencies; privacy

concerns exist.




-@- PRACTICE QUESTION

Q1. Consider the following statements

Population Register (NPR):
1.

regarding Census and the National
Census is conducted under the Citizenship Rules, 2003, while NPR is
governed by the Census Act, 1948.
2. Census collects detailed demographic and economic data; NPR collects basic
demographic and biometric details.
3.

Census data is anonymized; NPR data can be accessed by government
agencies.

Which of the above statements is/are correct?
(a)

2 and 3 only
(b) 1 and?2only
(c) 1and3only
(d)

1,2and 3




NAMIBIA TO ROLL OUT UPI

India, Africa must work side
by side, says PM in Namibia

India seeks to cooperate, not compete, with Africa, savs M Modi: he also congratulated Namibia

for adopting UP digital payment system: Modi given the country's highest civilian honouar

Kallol Bhattacherjee

NEW DELHI

omtimeing his diplo-
Cnm_'.- focused on

the Global South,
Prime Minkter Marendra
Muodi on Wednesday high-
lighted India’s support o
Mamibia®s decolonisation,
“not just in words, bur in
aerion”.

Addressing a special ses-
s of the Mamibian Par-
liament, Mr. Modi congrat-
ulated the African nation
for adopring Indias UPI
dightal payment  system.
The Prime Minister also
highlighted the country's
wider Alrica policy, em-
phasising that Indis does
nol aspire 0 “compere”
with anyomne in the African
comtinent, but rather sesks
1o “buld together™.

“India s prowd 10 have
aond with Namibia - not
just i words, but in action.
Like the pouggh and elegant
plants of Namibia, our
friendship has stood the
test of time. And, just lke
your nathonal plang Wedwir-
sefde  smirabills, it only
mrows stronger with age
and rme” Me Maodi old
thee: joint session of the Par-
leament of Mamibia, kigh-
lighting the historic sup-
port that India extended o
Mamibia®s freedom  from

||.II|“I

Close links: Prime Minister Marensdra Modi with Hamibia President
MNetumbo Mandi-Kdaitwah in Windhoek. SPECIAL sERARIEMERT

the 19408, According to the
records of the Minisry of
External Affairs, India was
among the first couniries
to raise the cause of Mami-
bia's independence at the
Unieed Mations in 1946,

Adirica must lead
Africa should not just be a
source of raw maerials
and minerals, but showld
“bead In value creation and
quatainable growih™, the
Prime Minisper said.

“With Afrbca, we seek
not o compete, but o

conperate. Dur goal is
build tosgether. Mot o take,

bt oo grosw ogether” he
added

Mr. Modi met with Ma-
mibéan Preident Netumlss
Nandi-Nedairwah amd
sigmed several agresments,
incheding Molls 1o set wp
an Entrepreneursiip Deve-
lopment Centre in Namibia
and o cooperate in the
field of health and medi-
cine.

Namibia also completed
the formalites o join the
Indiaded Coalition of Dis-

aster Resflient Infrastruc-
ture and the Global Biofiel
Allkamce.

The bumch of a digiral
payments system in Namik-
bia lager this year was also
announced as an owteome
of the UP technology 1
censing agresment signed
berween the Mational Pay-
ments Corporation of Indis
and the Bank of Mamibéa in
April 2024,

Mr. Mandi-Ndaitwah al-
s confierred Mr. Maodi with
the Order of the Most An-
chent Webwitschia Mirabi
lis, Mamibia's highest civi
lean sward.

Earlier, Mr. Modi paid
homsgge o the hero of Na-
mibias  freedom  move
ment Sam Nujoma, de-
scribing him as “a grear
friend of Indis™. He recol-
lected Dr. Mujoma®s rode
during the establishment
of diplomaric relations bet-
ween India and Kamibia in
19815,

The first diplomake mis-
gion of the South West Afrt-
ca People’s Organization
(SWAPD) was established
in India, which provided
the organisation with ma-
terial support as it bed the
efforts for the liberation of
Namibia. India’s support 1o
SWAPD s remembered
fomdly, tie Prime Minister
s,

Backdrop: Namibia to adopt UPI digital payment
system
Relevance: GS 2/ International Relations
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About the news

e PM Modi visited Namibia on the final leg of his five-nation tour.

e This was his first visit to Namibia and the third-ever by an Indian Prime
Minister.

e Addressed a special session of the Namibian Parliament.

e Paid tribute to Namibia’'s founding leader Sam Nujoma, calling him a great
friend of India.

e Modi was conferred Namibia’s highest civilian honour.




Adoption of UPI in Namibia

Namibia will roll out the Unified Payments Interface (UPIl)-based digital
payment system later in 2025.

PM Modi congratulated Namibia during his address to the Namibian
Parliament for becoming the first African nation to adopt India’s UPI system.

Part of broader cooperation in digital technology, defence, healthcare,
education, agriculture, and critical minerals.

The adoption follows a technology licensing agreement signed in April 2024
between:

o National Payments Corporation of India (NPCI)
o Bank of Namibia
Strategic Significance:

o Marks a key step in expanding India’s digital public infrastructure
diplomacy.

o Reflects India-Africa cooperation in digital technology and fintech
innovation.




Historic Ties & Decolonisation Support

¢ India supported Namibia’s freedom struggle from the 1940s.

e The first diplomatic mission of SWAPO (South West Africa People's
Organization) was opened in India, which provided material support.

¢ India was one of the first countries to raise Namibia’s independence issue
at the UN (1946).

Key Themes in PM Modi’s Address

¢ India believes in cooperation, not competition with Africa.
e Emphasised joint development, sustainable growth, and value creation.

e Urged that Africa should lead in global development, not just supply raw
materials.

o Referred to Namibia’'s national plant Welwitschia mirabilis as a symbol of
enduring Indo-Namibian friendship.




Agreements and Outcomes

e 4 major agreements signed:

o Entrepreneurship Development Centre in Namibia

o Health and Medicine cooperation

o Namibia joins Coalition for Disaster Resilient Infrastructure (CDRI)
o)

Namibia joins Global Biofuel Alliance

Other Areas of Bilateral Focus
e Strengthening cooperation in:
o Digital technology
Defence and security

Agriculture
Healthcare
Education

Critical minerals

© O O O O o

Trade, energy, and petrochemicals



Mapping Corner

Bordering Countries of Namibia

Angola and Zambia to the north, Botswana to the east, and South Africa to the
south and southeast. To the west, Namibia's border is the Atlantic Ocean. While
Zimbabwe is very close to Namibia's border, they do not share a land border.
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-@- PRACTICE QUESTION

Q2. How many of the following countries share a land border with Namibia?
1. Angola
2. Zambia
3. Zimbabwe
4. South Africa
Select the correct answer using the code given below:
(a) Onlyone
(b) Only two
(c) Only three

(d) All four




How can cat bonds plan for a natural disaster?

CAT BONDS

How do catastrophe bonds operate? Wha issues and sponsors them? Why should a financial investor add catastrophe risk o their portfolio? Can eat bonds offer
financial relief during extreme weather evenis? Could India be a lead sponsor for a South Asian cat bond?

EXPLAINER

Sufi Ahsan Rizvi

The story so far:

hile life insurance is a

ublguitous term in India,
disaster risk insurance is
not. A low penetration of

disaster risk insurance for individual
property and livelihoods leves much of
the population exposed to irretrievable
damnayge and loss. Most peoples’ assets
and means of mcome remain lirgely
uninsured. Globally, after the hurricanes
of the late-1990s in the LS., when even
re-insurers suffered Insses, eatastrophe
risk was farmed out to fnancial markets
through catastrophe bonds (cat bands).

‘What isa cat bond?

Cat bonds are a unique bybrid
insurance-cum-debt inancial product
that transforms insurance cover into a
tradable security. These bonds transfer
hazard risk from the at-risk state to not

just the limited stock of global reinsurers,

but to deep-pocketed global fmancial
markets through securitisation, opening
up & much larger quantum of funds for
post-disaster relief and reconstruction.
Cat bonds are effective in transferring
pre-defined risk to bond investors,
ensuring quicker payouts ind a
much-reduced counterparty risk.
Players that create cat bonds are
sovereign mations, which spansar the
bond and pay the premium, with the
principal being the sum insured. The
sponsor requires an intermediary to issue
the bond to reduce counter-party risk.
Intermediaries can include the World
Bank, the Asian Development Bank or
reinsurance company. If a disaster does
e, the investor runs the risk of losing
apart of the principal - a key reason [or
higher coupan rates of such bonds,
compared io regular debt nstruments,
There is much variasion in coupen rates
for a cat band depending on the risks -
earthquakes garner lower premiums, as

lovw s 1-2%, compared o hurricanes or
cyclanes.

Are cat bonds profitable?
Nobel Prizeawinner Harry Markowitz had
fmonsly stated that risk diversification is
“truly the only free lunch in finance™.
Ridk-seeking imvestars find the disaster
risk curve most atractive for
diversification, smee climate or geological
hazards ane histarically not related to
financizl market movements, being
mutwilly exclusive and independent of
thie financial risk curve. Probabilistic and
deterministic financial risk curves move
differently from cat-risk curves, in effect
de-risking the entire portfolio of an
investor. Leading the pack of cat hond
investors are pension funds, with 2
minority share heing occupied by hedge
funds and family offices, secking o
de-risk their market-centric risk profiles
for sovervign-sponsored cat bonds,
Observers assess that since the anset of

GETTYMAGES

cat bons, there have been $180 billion
worth new issuanees of cat bonds globally
with about §50 billion currently
outstanding.

Does India need a cat bond?
In these times of dimate change, disaster
risk can become unprofitable for insurers
and re-insurers, as is mereasingly evident
in the LS. with the rising intensity of
‘hurricanes und forest fires. This causes
mitums to rise and dermand to fall,
leading to risk ratcheting back to the
‘harried victim of disasters. This is where
EOVErTIMENts can step-in, sponsaring
instruments like cat bonds, The
unpredictahility and increase in
frequency of extrome weather events like
cyclones, floods, forest fires and
devastating earthquakes in South Asia
‘have increased India's exposure to
disaster-risk. India needs to ring-fence its
public finances for post-disaster
reconstruction. Given the credit standing

of the Indian sovereign and the scale of
India’s hazard risk profile, it could be
cast-effective to sponsor such an
instrument, through an intermediary like
the Warld Bank, utilising its established
bond curves, Apart from assessing the
xisting risk curve, insurance companies
typically build clauses requiring disaster
mitigation into contracts with countries,
in the ahsence of which coupan rates rise.
On that count, the Indian government is
far ahead, having already demonstrated
pro-active risk reduction by allocating
mitigation and capacity building funds
warth $1.8 hillion per anmum since
FY2-22,

Given India's st and financial
stahility, India could be lead-sponsor fora
South Asian cat bond, given that most
such regional risks remain unhedged. In
addition, the regional hazird matrix
reveals an interesting variety of hazards,
vach with their own risk curve and a
different flavour of history, vulnerability,
and exposure, Imagine a regional cat
band for high-impact hazards like an
earthquake in Bhutan, Nepal and Indiz;
or for a supra-cyclone or sunami in India,
Bangladesh, Maldives, Myanmar and Sri
Lanka. A South Asian cat bond would
spread risk, reduce promium costs and
over time, malke the region financially
stromger o face disasters.

What are the disadvantages?
A defectively designed cat bond could
lead to no payout despite & simificant
disaster. For example, an earthquake cat
bond designed for 2 magnitude threshold
of 6.6M for a certain grid muay fail ifa
6.5M event securs and causes extensive
damage. In addition, despite 3 contract if
& disaster doesn't oecur, it could lead to
questions on the desirability of such
expense. Hence, comparison of premium
to he paid discovered through transparent
government procedure, with historical
anmual eosts of post-disaster
reconstruction could be the best way
forward,

Saft Ahsan Rizvi is an IPS officer and
adviser to the NDMA.

THE GIST
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Cat bonds are & urigue hybrid
insueranea-cum-debit financial
peaduct that traasdorms
ISUTANCS Covel (o & tradable
secuilty.

-

Ins these times of climate
change, disacter rish can
becarme unpiofitable for
insisfers aid re-insurers, & s
increasingly evident inthe LS.
‘wilth hurricanes and forest
fires. Thes £auses presniiams b
rise aned demand ta fall,
Ieading to risk ratcheting back
ta thee harrled victim of
disasters, This is where
gevernments can stepn,
spansoring instruments ke cat
bands,

-

A defiect ively deslgned cat
band could |ead to no peyout
despite & significant dissster.
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Backdrop:
insurance

livelihoods
Relevance: GS 3/Disaster Management

Low penetration of disaster risk
for individual property and




About the news

While life insurance is widely known in India, disaster risk insurance remains
uncommon. This leads to low insurance coverage for individual property and
livelihoods, leaving people vulnerable to significant, often unrecoverable losses. In
this context, catastrophe bonds (cat bonds) can be used as they shift risk to
financial markets.

What are Catastrophe Bonds (Cat Bonds)?

Cat bonds are a unique hybrid insurance-cum-debt financial product that
transforms insurance cover into a tradable security.

e They transfer hazard risk from the state to global reinsurers and global
financial markets through securitisation.

Securitisation is the process of converting illiquid assets (like loans or insurance
risk) into tradable financial instruments (securities), which can then be sold to
investors.




Structure:

o Sponsor: Usually a sovereign nation that pays the premium, with the
principal being the sum insured.

o Intermediaries: They issue the bond to reduce counterparty risk.
Intermediaries can include the WB, the Asian Development Bank, or a
reinsurance company.

Investor Risk: If a disaster does occur, the investor runs the risk of losing a part
of the principal.

Returns:

o Offer higher coupon rates on such bonds, compared to regular debt
instruments.

o Premiums vary by disaster type — e.g., earthquakes (1-2%) have lower
premiums than hurricanes or cyclones.

Impact: Cat bonds help in the quick mobilization of disaster funds, especially
for countries with limited fiscal space.




Are Cat Bonds Profitable?

e Diversification Advantage: Cat bonds offer risk diversification as disaster
risks (e.g., earthquakes, hurricanes) are independent of financial market
risks, making them attractive for investors.

e Portfolio Benefit: Including cat bonds helps de-risk an investor’s overall
portfolio, as they move differently from traditional financial instruments.

e Market Size: Since inception, there have been $180 billion worth of new
iIssuances of cat bonds globally, with about $50 billion currently outstanding




Does India need a cat bond?

e Climate change has made disaster risk costly for insurers, raising premiums
and lowering coverage. Governments can bridge this gap by sponsoring cat
bonds.

e Government can sponsor cat bonds to shift risk to global financial markets
and protect public finances for post-disaster reconstruction.

o Feasibility:

» India has a strong sovereign credit profile and could issue cat bonds
cost-effectively through intermediaries like World Bank.

= The government already allocates $1.8 billion annually for disaster
mitigation and capacity-building (since FY21-22).

e Regional Potential:

o India could be the lead sponsor of a South Asian cat bond, sharing risk
across countries like Nepal, Bhutan, Bangladesh, Sri Lanka, the
Maldives, and Myanmar.

o A regional cat bond would diversify hazard risk, lower premiums, and
build regional financial resilience.




What are the disadvantages?

e Trigger Risk: If poorly designed, a cat bond may not pay out even after a
major disaster.

o E.g., An Earthquake cat bond designed for a magnitude threshold of 6.6M
may fail if a 6.5M event occurs and causes extensive damage.

e No Disaster, No Payout: If no disaster occurs, the premium paid is lost.

e Design Complexity: Accurate calibration of risk triggers is essential to avoid
mismatch between the event and coverage.

e Cost-Benefit Concerns: Justifying the premium expense requires transparent
government processes and comparison with historic post-disaster spending
to assess value.




-@- PRACTICE QUESTION

Q3. With reference to Catastrophe Bonds (Cat Bonds), consider the following
statements:
1.

iInsurance and debt.

Cat bonds are tradable financial instruments that combine features of
2.

and financial markets.
3.

These bonds transfer disaster risk from sovereign states to global reinsurers

The Government of India currently uses cat bonds to finance post-disaster
reconstruction.
4.

Investors in cat bonds do not face any risk of losing their principal.
Which of the statements given above are correct?
(a)

1 and 2 only

(b) 2 and 3 only
(c) 1,2and 3only
(d)

1, 2 and 4 only




An ultre-stable yiterbium Lattice stonic clock at the US NIST in 2013, PUBLIEDOMH

REDEFINING THE SECOND

lntercontinental clock comparison
sets stage to redefine the second

Because they can enumerate one second
2030, Unitil then, however, optical docks will have to pass ri

to 18 decimal places, scientists expect o
OTOLES (eSS attestil

clocks will become the worlds new time standard around

to their ability to work in step from different parts of the world

Vasudevan Mukunth

esearchers from around the
world have completed the
world's largest, mast
demanding head to-head
comparison of clocks in history to build
confidence for the upcoming redefinition
of the second.

The duration of a single second is
currently defined by caesium (Cs) atomic
clocks. Lasers “count” the radiation
emitted by Cs atoms in these devices to
measure one second. give or take a few

e sence.

v e maove scvammeed opeical
clocks.

Scienists around the world have been
studying and testing these
mext-generation 5. Bocausethey

the transition between the two hyperfine

In India. the \almnal Physical

Tevels of the ground state of the I ains five G

e mcanese ple | atomic clocks. Their owlput is

meaning. disseminated around India via
satellites, tel

pass the last one

An atom's internal energy comes in fixed
steps, ke rungs o adlr. t can jump
up  rung by absarbing the right amoun

of energy and jump back down by gmng
that energy up again.

I Cs atomic clock, the energy that
makes the jump s suppled by nely
tumed microwave signal. The atoms r
W anc o oy o, s o e B
ot ke s b ek o

ndges the microwave setting
unn] mEIIlmD rate is back 1o the
nuxunuln. ‘When that h: the
signalitself s guarameed to be
exzcﬂj’ﬂlgmﬂ.?‘u}u iLe. compaosed of
192,631,770 waves per sec

2022 Every time two different clocks
were running and connected, the
researchers divided their laser
frequencles to make & ratio. In total the
teams reported 38 independent

signals. and fibre links

Ehe ?Lpeaaﬁnns of atomic clocks have,
efinitive emission in Cs stomic
d.lrl(s. um 192,831,770 He, s in the
microwave range of the electromagnetic
spectrum. In optical atomic clocks, it's in
the optical (or visual) range. The radiation
A0 225 0,20, en a
bk ko s st e,
the radiation
iy SySiioy lsec:nse his
radiation contains 10,000-tim
Wit per second, a device that can count
them out can also measure one second
more precisely.

18 decimal places, scientists expect
aptical dlochs will replace Cs awmic

as the world's new time standard
Sround 2000, Uil e, Roweven optical

sts
instep

The new effort presents the largest,
mnslsnpinsh(z d such

ey dmide
these microwave waves and pass on oaly

ave
comes along every one second — and is

Continents aid €5 re

S1umit of time
To measure the passage of time. strike up
a conversation with the person next to
you. If its riveting, time will fly. But if it
advances in painstaking steps, time will
slow 10 a crawl.

for worse, this isn't,

00ch of  mean solar

e Lo 15 4 conill measre e o

Tevatmion aroun the sar in 1956, ane
second became equal to
one-1,556,925 S747th of the time the
Sacat ook, g e e e
from January 0,
o Since then, smmmshmbem
that, at each step,

optical atomic clock.
Good for 1514

on years
The w: in your house is
ety powered by e AA Porterios and
uses a quartz crystal oscillator. After a few
‘maonths, the clock will start Iosing a few
seconds. The Cs atomic clock that defines
the US national time standard loses only
ry 300 million ye

however.
“This is stupendous, yet in some cases it
isn't good enough. As their application in

el o sy . Astomexmeny e

complicaed seaps scientists pu wgether

o piece together
Sigmasrecened on BiTotent ports o s
large telescope. This is how they captured

(Frequency is nnthmghnnhs inverse of

I 1967, the ] unit of time was defined
s: the duration of 9192.631.770
periods of the radiation correspoading w

istory's first of a black hole
in 2019, Climate scientists use atomic
clocks for ultra-precise messurements of
the canthis gravity that reveal where ice
and water have been

As these applu:anms have expanded,

of the radiation emitted
p.npanmlmmecmdssmmuu-

optical-frequency ratios, far more than
any eariier project. Four of these ratios -
Yb4{E3) to Yb, In* to Yb, Sr° to S, and Sr
0 '¥h — had never before been measured
directly. The tightest single result was the
mllu'belwem the In" and Yb (E3) clocks
in Germany, measured locally with an
ulu:mnntyd]m 44 %105

‘The teams found that the fibre and
satellite links wld the same story for most
ot tess tman - = omes.

squmm ration
compared by GPS across the North Sea

and matched within 3 ~ 10 even after
accounting for downtime.

1 2004, o optical o chock that
firpactelt et reportedly Combine results responsibly
drift by less inishillion | Th

‘vears. This is why aptical atomic clocks.
are set to become the next global time

standard.
Bu ahead of the milesione. scientists
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Backdrop:Optical clocks will become the world’s new time
standard around 2030
Relevance: GS3 - Science and Tech

NEXT
11AS




About the news

Researchers worldwide conducted the largest and most demanding clock
comparison to prepare for the redefinition of the second.

This involved 10 optical clocks across 3 continents and 65 researchers in the
most sophisticated test to date.

Need to Redefine the Second

e High Precision: Must measure time accurately up to 18 decimal places.

e Limitations of Cs Clocks: Current Cs-based definition insufficient for modern
applications like GPS and climate science.

e Future Transition: Optical clocks expected to replace Cs clocks by 2030,
pending validation.




Evolution of the Sl Unit of Time

e Early 20th century: 1 second = 1/86,400 of a mean solar day.
e 1956: Redefined as 1/31,556,925.9747 of a tropical year.

e 1967 (Current definition): 1 second = 9,192,631,770 periods of the radiation
corresponding to transition between the two hyperfine levels of the ground
state of the caesium-133 atom

India’s Timekeeping System

e Maintained by the National Physical Laboratory (NPL), New Delhi.

¢ India operates five Cs atomic clocks.

e Output disseminated through INSAT satellites, telecom signals, and
fibre-optic links.




Current Standard: Caesium Atomic Clocks

The second is currently defined using Caesium (Cs) atomic clocks.

These clocks measure time by counting 9,192,631,770 microwave radiation
cycles emitted by Cs-133 atoms.

Atomic clocks don’t directly measure time, but rely on generating radiation at
fixed frequencies.

Time = Inverse of Frequency, making frequency the core metric for
timekeeping.

Working of a Caesium Atomic Clock

Atoms have fixed energy levels like rungs of a ladder.

Cs atoms absorb energy via finely tuned microwave signals to jump energy
levels.

Maximum reaction occurs at exactly 9,192,631,770 Hz.

Frequency dividers count and pass every 9,192,631,770th wave to define one
second.
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Rising Demands & Limitations of Cs Clocks
e Atomic clocks now support critical systems:
0 GPS (USA), GLONASS (Russia), Galileo (EU), NavIC (India).
o Radio astronomy — e.g., imaging the first black hole (2019).
o Climate science — tracking gravity changes due to water/ice loss.

e Cs atomic clocks drift ~1 second in 300 million years — impressive, but not
sufficient for some modern needs.



Optical Atomic Clocks — The Future

e Optical clocks use light (optical) frequencies instead of microwaves.

e Frequencies used:
o Strontium: 429,228,066,418,009 Hz
o Ytterbium ion: 642,121,496,772,645 Hz
e Higher frequency = greater precision and stability.
e A 2014 strontium optical clock would drift <1 second in 15 billion years.

e Expected to replace Cs clocks as the global standard by 2030.

Challenges Before Redefinition

e Optical clocks must synchronize accurately worldwide, up to the 18th
decimal place.

e Requires rigorous, coordinated global tests.




Global Optical Clock Comparison Test (2022)

Test Overview

e 10 optical clocks tested.
e Used 5 atoms:

o Sr-87,Yb-171, Yb* (E2 & E3), Sr*-88, In*-115.
e Clocks housed at 6 metrology institutes:

o Finland, France, Germany, Italy, U.K., Japan.

Key Findings
e Best result: In* and Yb*(E3) clocks in Germany — uncertainty of 4.4 x 10778,

e Sr clocks in Germany and France differed by <2 x 107'°, validating both fibre
and IPPP links.

e Same-atom comparisons (Sr-Sr, Yb—Yb, Yb*-Yb") showed good clock health.

e U.K.—Germany clocks matched within 3 x 107'¢, even with downtime.




Identified Gaps and Issues

Italian Yb clock showed ~4 x 107'® discrepancy (GPS vs fibre) — signal glitch.

France—Germany Sr clocks had small but significant offsets (up to 2 x 107°)
needing further analysis.

Many frequency ratios shared common hardware (clocks, fibres, receivers),
leading to correlated errors.

A 38 x 38 matrix captured 242 correlation coefficients.
O e.g., correlation of 0.94 when two ratios shared a clock on the same fibre.

Publishing this data prevents double-counting in future analyses.

Final OQutcome

10 optical clocks across 3 continents agreed within 107"® to 1078,

The study cleared key hurdles toward redefining the Sl second with optical
clocks by ~2030.




-@- PRACTICE QUESTION
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Q4. With reference to atomic clocks and the Sl unit of time, consider the following
statements:
1. The current definition of a second is based on the microwave frequency
emitted by Caesium-133 atoms.
2. Optical atomic clocks offer higher precision than Caesium clocks due to their
use of higher frequencies.
3.
counting time.

Atomic clocks infer time by measuring radiation frequency, not by directly

Which of the statements given above is/are correct?
(a)

1 and 2 only
(b) 2 and 3only
(c) 1and3only

(d)

1,2 and 3




MEASURING INEQUALITY

Measuring inequality

Referring to a World Bank brief, the government has claimed India is world’s ‘fourth most equal country’.
What does this conclusion miss? What are pitfalls of relying solely on consumption-based Gini Index?

Ubrt MISRA

AGOVERNMENT release over the weekend
claimed that “India is not only the world's
fourth largest econormy, it is also ane of the
most equal societies today”. Using data from
the World Bank's latest Poverty and Equity
Brief, it said India’s Gini Index was at 25.5,
‘which made it the world's “fourth most equal
country...after the Slovak Republic, Slovenia
anid Belarus”, reflecting how fruits of eco-
nomic progress were being shared “more
evenly across its population®,

The Gini Index or Gini coefficient, named
after the early 20th century Italian statisti-
cian Corrado Gini, has historically been the
maost commonly used measure of inequal-
ity. It measures inequality on a scale from 0
to 1 {or 0 to 100%), with higher values indi-
cating higher inequality.

The government's claim has been con-
tested bath by academics whostudy inequal-
ity, as well as observers who see India as a
country with high and rising inequality.

An incomplete picture

The paragraph in the World Bank’s
Poverty and Equity Brief referenced by the
government includes important qualifiers
that the release did not mention:

“India's consumption-based Cini index
improved from 28.8 in 2011-12 to 25.5 in
2022-23, though inequality may be under-
estimated due to data limitations... The
World Inequality Database shows income in-
equality rising from a Gini of 52 in 2004 1
62 in 2023, Wage disparity remains high,
with the median earnings of the top 10 per-
cent being 13 times higher than the bottom
10 percent in 2023-24."

The government release does not men-
tion the “data limitations” that the World
Banlkitself has flagged, and does not tale into
account the Gini Index value calculated by
the World Inequality Database, which shows
arise in the Gini Index from 2004 to 2023,

Consumption-based Gini
Tomapincomeinequality, countriesoften

conduct surveys on income data. India, how-

ever, collects data on consurnption, notincome,

INCOME INEQUALITY, INDIA, 1820-2023

WEALTH INEQUALITY, INDIA, 1961-2023

W Pre-tax national income for top 10%

W Pre-tax national Income for bottom 50%

B Pre-tax national income for top 1%
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When it comes to inequality, this makes
abigdifference because variation in income
is far more than variation in consumption.
As people earn more, the bulk of their addi-
tional income is turned into savings. As
such, a Gini Index of inequality using con-
sumption data underestimates the level of
inequality in a society.

Also, economists such as Anmeol
Somanchi, who werks at the World
Inequality Lab (run by the Paris School of
Economics and University of Berkeley,
California), have pointed out that it is mis-
leading to compare India’s consumption-
based Gini Index value with that of other
countries, which use anincome-based Gini.

In short, the use of consumption-based
Gini underestimates inequality and under-
mines comparability with other countries.

Limitations of survey data

It is widely acknowledged that the gap
between the bottom 10% and top 10% of the
population is widening, even if it is assumed
that everyone in the country is becoming
better off.

However, the calculation of inequality is
unlikely to capture the widening gap. This is
because surveys, whether they are about
consumption or income, typically falter in
capturing the data of the richest. This is for
two broad reasons,

One, the rich exhibit what is technically
called a “differential non-response”,

Somanchisaid. In other words, the rich tend
to decline to participate in surveys much
more than the poor do.

Two, the way the sampling of these sur-
wveys works, the chances of the richest per-
sonsin the country being drawnina random
sample are pretty low. This becomes a big
reason for underestimation of inequality if
justahandful of the extremely rich are driv-
ing up inequality,

Thus, if 90% of the population is not “un-
equal” while most of the inequality is being
driven by the top 1%, any survey that fails to
sample the top 1% will fail to capture the real
picture on inequality.

Researchers have Nagged this underesti-
mation in several other countries such asthe
US, the UK, and many other European coun-
tries.as well.

Away o correct [or this lapse in sampling
is to use the survey data in conjunction with
income tax data, which is uniquely accurate in
capturing the incomes of the top eamersina
country, Studies thatdid thisinthe UK, the LS,
and elsewhere found that relying solely on sur-
vey data underestimated inequality.

The World Inequality Lab Gini Index,
which shows that inequality in India has in-
creased, uses income tax data to correct for
this gap.

Problems with Gini Index
‘The Gini Index toodoes notcapture all as-
pectsof the inequality picture. This is because

itis not ‘sensitive’ to changes at the extremes
of a population, but is overly sensitive to
changes in the middle.

‘This hasto dowith the way the Gini Index
is calculated — and experts have been urg-
ing for dose to 50 years now that other meas-
ures should be considered. One option is the
Palma Ratio, named after a Chilean econo-
mist who suggested looking at the shares of
income (or wealth) at the extremes — the
bottom 50% and the top 10%, for instance.

‘When such comparisons are calculated
with the use of income tax data (apart from
survey data), the emerging picture is grim:
it shows income inequality is now worse
than in the colonial period, and the top 1%
earn far more than the bottom 50%.

Bigger picture on inequality

The point of studying inequality is to al-
low governments to tailor appropriate poli-
cies to alleviate excessive inequality.
However, an inaccurate reading of inequality
can lead to policies that actually exacerbate
existing inequalities. Il high inequality is not
contained, it can create social unrest and
eventually militate against sustained eco-
nomic growth.

Relying solely on the Gini Index. that too
with severe datalimitations, can obscure the
reality. As explained above, a given version
of the Gini Index could be falling even when
inequality between the two extremes of the
population may be rising.
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Poverty and Equity Brief
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About the news

According to the World Bank’s latest Poverty and Equity Brief, India’s Gini Index
Is 25.5, which makes it the world’s fourth most equal country, after the Slovak
Republic, Slovenia, and Belarus. It reflects how the fruits of economic progress are
being shared more evenly across its population. However, this claim has been
guestioned due to methodological concerns and differing data sources.

Gini Index (or Gini Coefficient): Measure of inequality in income or wealth

distribution within a country.

Scale:

e 0 = Perfect equality (everyone has the same income or wealth).

e 100 = Perfect inequality (one person has all the income/wealth, others have
none).




Key Issues with the Government’s Claim

e India’s consumption-based Gini index has improved (from 28.8 in 2011-12 to
25.5 In 2022-23); however, inequality may be underestimated due to data

[imitations.

e The World Inequality Database shows,

o Income inequality rose from a Gini of 52 in 2004 to 62 in 2023.

o Wage disparity remains high: The top 10% earn 13 times more than the

bottom 10% (2023-24).

INCOME INEQUALITY, INDIA, 1820-2023

WEALTH INEQUALITY, INDIA, 1961-2023
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Problems with Measuring Inequality

e Consumption vs. Income Data

o To map income inequality, India collects data on consumption, not income
(unlike other countries). It underestimates the level of inequality in a society.

0 Reasons:
» The variation in income is far greater than the variation in consumption.

» Wealthier individuals save more, and their higher incomes don'’t reflect in
consumption.

e Limitations of survey data

o The calculation of inequality is unlikely to capture the widening gap between
the bottom 10% and the top 10% of the population.

0 Reasons:

= The rich tend to decline to participate in surveys much more than the poor
do. It underestimates inequality if just a handful of the extremely rich are
driving up inequality.

» Researchers have flagged this underestimation in countries such as the US,
the UK, and many other European countries as well.

e Problems with the Gini Index

o It is not ‘sensitive’ to changes at the extremes of a population, but is overly
sensitive to changes in the middle.




Policy Implications of Inaccurate Inequality Assessment

e Consumption vs. Income Data
o To map income inequality, India collects data on consumption, not income
(unlike other countries). It underestimates the level of inequality in a
society.
0 Reasons:
= The variation in income is far greater than the variation in
consumption.
» Wealthier individuals save more, and their higher incomes don’t
reflect in consumption.
e Limitations of survey data
o The calculation of inequality is unlikely to capture the widening gap
between the bottom 10% and the top 10% of the population.
0 Reasons:
= The rich tend to decline to participate in surveys much more than the
poor do. It underestimates inequality if just a handful of the extremely
rich are driving up inequality.
» Researchers have flagged this underestimation in countries such as the
US, the UK, and many other European countries as well.
e Problems with the Gini Index
e It is not ‘sensitive’ to changes at the extremes of a population, but is overly
sensitive to changes in the middle.




Policy Implications of Inaccurate Inequality Assessment

e Misallocation of Resources — Welfare schemes may not reach those most in
need.

e Worsening Inequality — Flawed policies may benefit the rich, widening the gap.

e Regressive Fiscal Measures — Poorly designed taxes and subsidies may favor
the affluent.

e Exclusion of Vulnerable Groups — Targeted support may miss the poorest.

e Loss of Public Trust — Perceived disconnect between data and reality can
erode confidence

e Risk of Social Unrest — Rising disparities may fuel discontent and instability.

e Hindered Inclusive Growth — Skewed planning limits broad-based economic
progress.

e Delayed Reforms — Structural issues remain unaddressed due to distorted
insights.




What can be done?

e Combine household survey data with income tax records to more accurately
capture top-end incomes and correct the underestimation of inequality.

e Adopt Alternative Indicators: Use the Palma Ratio alongside the Gini Index to
focus on disparities between the top 10% and bottom 50%, offering a clearer
picture of extreme inequality.

e Use Multidimensional Measures: Complement income-based metrics with
education, health, and wealth indicators to assess inequality more holistically.

e Encourage Independent Research: Support academic and institutional studies
like those by the World Inequality Lab to refine and validate inequality
assessments.




Conclusion

To address inequality effectively, it is essential to move beyond limited measures
like the consumption-based Gini Index. It will enable more accurate assessments
and better-informed, inclusive policy decisions.




-@- PRACTICE QUESTION
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NEXT
"Overreliance on flawed inequality metrics can distort public policy and

undermine inclusive growth." In this context, critically examine the limitations

of current inequality measurement and suggest alternative approaches for
accurate assessment.
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