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SCIENCE

Scientists have tested a gene-editing method
called adenine base editing to �x two severe
mutations that cause β-thalassemia, a genetic
blood disease. In blood-forming stem cells taken
from patients, they corrected two mutations in
the HBB gene. The cells subsequently produced
red blood cells with more normal β-globin and
fewer signs of stressed cells. The same strategy
applied to stem cells from people who had both
sickle cell disease and β-thalassemia yielded
fewer sickle-shaped cells after deoxygenation
tests.

Adenine base editing revs up
against two blood disorders

Using the Perseverance rover’s microphone to
catch electrical activity in Martian dust, scientists
have identi�ed 55 ‘sparks’ caused by dust and
sand grains rubbing together over two Martian
years. From the signals, the team showed that
near-surface electric �elds on Mars can become
strong to trigger lightning-like discharges. These
discharges can help lift dust, change how dust
clumps together, and drive chemical reactions to
create oxidising molecules and chlorine
compounds in the atmosphere and soil.

Mars has an active electrical
environment, �nd scientists

As captive breeding becomes more important in
preserving Asian elephants, scientists have found
a way to bring unrelated males together without
prompting aggressive behaviour in a Laos facility.
They were introduced �rst with limited contact,
then in shared open spaces. In both stages,
friendly actions were more common than fearful
ones. Over time, friendly behaviours became
more stable. The team ascertained its methods
by measuring hormone levels in dung samples.

Male elephants in captivity
can come together as friends

SNAPSHOTS
�

How can candle wicks
hold a �ame for so long?
– Sadhika G.

A candle wick holds a
�ame because it isn’t just a
string that burns. Its main
purpose is to deliver fuel
to the part that’s very hot.
When you light the wick,
the heat quickly melts the
wax near its base. The
wick is made of cotton
�bres woven tightly
together, and they together
serve as ‘tubes’. Through
capillary action, they draw
the liquid wax upwards
against gravity, just as a
paper towel suspended
over a bucket of water will
absorb it upwards.
Near the �ame, the liquid
wax gets hotter and turns
into vapour. And it’s the

wax vapour rather than
the solid or liquid wax that
actually burns. As long as
the wick can keep
supplying vapour at
roughly the same rate the
�ame consumes it, the
�ame will be steady.
The wick itself chars
slowly. Good wicks are
designed to curl over as
they burn, moving the tip
into the hottest part of the
�ame. There, the excess
wick turns to ash and
breaks o�, so it doesn’t
grow too long and produce
smoke. This is how a
candle keeps a �ame alive
for many hours.

Question Corner

Steady �ame

Readers may send their questions /
answers to science@thehindu.co.in

Nearly 1,300 marine spe-
cies, including every fami-
ly of seabirds and marine
mammals, ingest hard and
soft plastics, rubber, and
�shing debris. This tragic
habit can kill many of these
marine animals by block-
ing or puncturing the gas-
trointestinal or by twisting
the intestines.

A study in Proceedings
of the National Academy of
Sciences has quanti�ed the
amount of plastics sea-

birds, marine mammals,
and sea turtles ingest and
the minimum quantities at
which the plastics mortally
wound their gastrointesti-
nal tracts.

Researchers from the
University of Toronto stu-
died published data from
more than 10,000 necrop-
sies performed on sea ani-
mals from 57 sources and
found that 35% of seabirds,
12% of marine mammals,
and 47% of sea turtles had
swallowed plastic — and
that 1.6%, 0.7%, and 4.4%

had respectively died as a
result. The study included
1,537 seabirds (57 species),
7,569 marine mammals (31
species), and 1,306 sea tur-
tles (seven species).

Ocean Plastics Research
Ocean Conservancy man-
ager and study coauthor
Erin Murphy told The Hin-
du, “The most common
marine mammals in our
dataset were the striped
dolphin, sperm whale,
South American fur seal,
and Florida manatee.”
Among birds, the alba-

tross, gull, and tern were
most often the victims, as
were all seven species of
sea turtles. Six to 405 piec-
es of ingested macroplas-
tic, amounting to a volume
of 0.044 to 39.89 ml per
cm of body length, “lead to
a 90% chance of mortality
in these marine species,”
the paper found.

Rubber was the most fa-
tal for seabirds, soft plas-
tics and �shing debris for
marine mammals, and
hard and soft plastics for
sea turtles.

“Quantifying the risk of
macroplastic ingestion also
poses challenges com-
pared to microplastics,”
the paper read. “While lab-
oratory studies can be
used to inform quantitative
risk assessments for micro-
plastics, it is di�cult to
conduct laboratory or ma-
nipulative experiments to
measure the e�ects of ma-
croplastic pollution.”

Sea turtles had the high-
est frequencies and loads
of plastic, at nearly 50% of
samples, followed by sea-

birds (35%) and marine
mammals (12%). Sea turtles
were also more likely to
have su�ered due to ingest-
ed plastics.

Dr. Murphy said the
team’s work supports poli-
cies to reduce plastic pollu-
tion and speci�cally target
the most dangerous plas-
tics, such as plastic bags:
“We also hope this re-
search can inform national
action plans as they work
to set science-based targets
to mitigate the harms of
plastic pollution.”

How much plastic is too much for marine birds, mammals, turtles?
Divya Gandhi

T
he e�ects of fe-
minising gen-
der-a�rmative
hormone thera-

py (GAHT) are more than
skin deep, research in Na-
ture Medicine has reported,
with the changes going
down to the very proteins
circulating in a person’s
blood.

Sanjay Kalra, an endo-
crinologist and the former
president of the Indian
Professional Association
for Transgender Health,
said the study “sheds light
on a new aspect of trans-
gender medicine”.

Transgender people are
those whose gender identi-
ty di�ers from the sex they
were assigned at birth.

Transgender women,
who are assigned male sex
at birth but identify as wo-
men, may opt for GAHT to
help align their bodies with
their gender identity. Fe-
minising GAHT typically
involves a combination of
estrogen and an antiandro-
gen like cyproterone ace-
tate (CPA) or spironolac-
tone (SpiroL).
Antiandrogens block the
e�ects of testosterone and
dihydrotestosterone, hor-
mones that play key roles
in the development of
male sexual characteris-
tics, muscle growth, and in
determining how fat is de-
posited in the body.

Scientists and physi-
cians have known since the
1970s that GAHT redistri-
butes fat, reduces facial
and body hair growth, and
develops breasts in trans-
gender women’s bodies.
According to the new stu-

dy, GAHT also shifts the
pro�le of proteins circulat-
ing in a transgender wo-
man’s blood towards levels
observed in cisgender wo-
men. It took researchers
this long to �nd this be-
cause “transgender health
has historically been un-
der-researched,” Universi-
ty of Melbourne endocri-
nologist Ada Cheung, who
co-led the study, said.

The technology re-
quired to measure thou-
sands of proteins in the bo-
dy at the same time is also
new and still quite expen-
sive, the authors added.

The deeper biological
changes may also increase
the long-term susceptibili-
ty of transgender women
to asthma and autoim-
mune disorders, the study
found. Experts clari�ed
that these risks have yet to
be clinically observed.

The study enrolled 40
transgender women in
Melbourne, assigning half
to estrogen + CPA and half
to estrogen + SpiroL. Re-

searchers obtained blood
samples at baseline before
initiating GAHT and again
at the six-month mark.

Then they isolated
blood plasma from the
samples and measured the
levels of over 5,000
proteins.

Their analysis identi�ed
245 proteins whose levels
had changed in the CPA
group and 91 proteins in
the SpiroL group. In both
groups, GAHT had de-
creased the levels of most
of these proteins. The re-
searchers were also able to
attribute GAHT’s e�ects on
proteins to decreased tes-
tosterone concentration,
increased body fat percen-
tage, and higher breast
volume.

The team also checked
proteins whose levels had
already been reported to
vary with sex in a cisgen-
der population using the
UK Biobank’s Pharma Pro-
teomics project. Using a
computational technique,
they found the levels of 36

such proteins were corre-
lated with GAHT involving
CPA and of 22 proteins
with GAHT involving Spi-
roL. And for both groups,
GAHT noticeably changed
these proteins’ levels to-
wards the pattern general-
ly observed in cisgender
women.

The �ndings suggest
“the changes go far beyond
what we see on the out-
side; they happen deep in-
side the body’s cells and
systems,” Dr. Cheung said.

The results also suggest-
ed that using either CPA or
SpiroL might shift protein
pro�les towards those con-
sistent with higher risks of
allergic asthma and au-
toimmune diseases. Only
CPA use shifted protein le-
vels to those suggestive of
lower atherosclerosis risk,
i.e., the risk of blood ves-
sels narrowing and har-
dening due to fat deposits.

Dr. Cheung cautioned,
however, that the risks are
“only possibilities, not pro-
ven. We don’t yet have clin-

ical evidence showing
higher rates of these dis-
eases in trans women on
hormones.” Dr. Kalra also
said he hadn’t observed
transgender women being
more susceptible to au-
toimmune diseases in his
practice.

The di�erence between
clinical observations and
the study’s �ndings might
arise because “autoim-
mune or allergic condi-
tions take years to develop,
and depend on multiple
genetic and environmental
factors,” Dr. Cheung said.
She stressed the need for
longitudinal studies that
tracked transgender wo-
men’s health over a period
to understand whether
these “biological patterns
translate into real-world
health e�ects”.

Dr. Kalra expressed
hope that the study will
prompt similar ones in In-
dia, where transgender
women’s access to GAHT is
often inconsistent and
lacks regular clinical moni-
toring. Such studies could
help clinicians make more
informed decisions in the
long run, Richie Gupta, se-
nior director and head of
the Department of Plastic
Surgery and Gender-A�r-
mation Clinic at Fortis Hos-
pital in New Delhi, added.

But the e�ort’s biggest
contribution, Dr. Cheung
said, is highlighting “the
need for high-quality, in-
clusive science so that
trans people can receive
the best possible care
based on real data.”

Sayantan Datta is a fa-
culty member at Krea Un-
iversity and an independent
science journalist

Hormone therapy can alter
proteins in transwomen’s blood

Sayantan Datta

A study in Melbourne has found feminising hormone therapy reshapes blood proteins in transgender women, aligning

them with cisgender patterns; the �ndings �ag long-term health risks and underscore the need for more inclusive research

A recent paper by Olivier
Garsmeur and colleagues
titled ‘The genomic foot-
prints of wild Saccharum
species trace domestica-
tion, diversi�cation, and
modern breeding of sugar-
cane’ in the journal Cell
conducted genomic ana-
lyses of 390 sugarcane
breeds from Australia, Bra-
zil, China, France, French
Polynesia, India, Japan,
and the U.S.

These plants were hy-
brids of a variety of genes,
with multiple chromo-
somes in them (polyploi-
dy). Such polyploidy had
occurred due to commer-
cial transport by human
breeders, who transported
and sold sugarcane across
various states in a country
and across countries as
well, including in Afghanis-

tan, Sri Lanka, and
Indonesia.

They also pointed out
that while sugarcane is a
cash crop that is used for
its sweetness, it is also used
to produce bioethanol,
which is produced as a
cleaner alternative to fossil
fuels in private and public
transport and commercial
vehicles.

Sugarcane in India
India produces a large
amount of sugarcane, par-
ticularly across 13 States.
The top �ve States by pro-
duction in 2018-2019 to
2023-2024 were Uttar Pra-
desh, Maharashtra, Karna-
taka, Tamil Nadu, and Guj-
arat. About 4,400 lakh
tonnes of sugarcane were
produced in 2024-2025.

The Indian Council of
Agricultural Research has
also established several su-
gar research institutes
across the country that use
classical botanical meth-
ods and molecular biologi-
cal methods to improve
the variety and yield of su-

garcane. The oldest of
these, which is the Sugar-
cane Breeding Institute in
Coimbatore in Tamil Nadu,
conducted molecular ge-
netic analyses of four di�e-
rent sources across India to
study the genetic diversity.
This was in 2006, with the
researchers’ �ndings pu-
blished in the journal Ge-
netic Resources and Crop
Evolution (53, 1221-1231).

While the aforemen-
tioned Garsmeur et al.
paper used samples from
the western countries and
China, the Coimbatore
group used samples from
Arunachal Pradesh, Od-
isha, and Tamil Nadu.
Upon genetic analysis, the
researchers found that
Arunachal Pradesh had the
most diverse sugarcane
breeds.

In a 2018 paper in 3 Bio-
tech, scientists from the In-
dian Institute of Sugarcane
Research in Lucknow also
analysed the genetic diver-
sity and population struc-
ture of 92 sugarcane varie-
ties from subtropical parts
of the country, again re-
vealing the abundance of
sugarcanes of many types
in India.

Traditional medicine
practitioners in China, In-
dia, and Pakistan have also
been using sugarcane in
their therapies. In this con-
nection, a recent review
from China, titled ‘The
chemical composition and
biological activities of su-
garcane: Potential medici-
nal value and sustainable
development’, pointed out
that traditional Chinese
medicine resources are
facing serious problems in
terms of sustainable deve-
lopment, causing a shor-
tage that is being aggravat-
ed by changes in the
natural environment and
uncontrolled human
harvesting.

Therefore, it is of great
signi�cance for the mainte-
nance and development of
traditional Chinese medi-
cine resources to study
those resources that have
medicinal value and crop
potential and to discover
new uses for them. In their
review, the authors dis-
cussed the chemical com-
position of sugarcane and
its potential bioactivities,
explored its applications in
medicine, and charted the
potential direction of fu-
ture research.

As Grasmeur et al. also
noted, sugarcane is also
used to produce bioetha-
nol, which is a greener al-
ternative to diesel or petrol
in passenger vehicles like
cars and buses, as well as
for trucks. India has also
started using sugarcane
wastes, rice, and wheat to
manufacture bioethanol,
with the Ministry of Petro-
leum and Natural Gas hav-
ing started making bioeth-
anol in Assam. In all, we
look forward to a greener
India with sugarcane.

SPEAKING OF
SCIENCE

D. Balasubramanian

The many roles of sugarcane in India and the world

India produces a large amount of sugarcane. GETTY IMAGES 
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The story so far:

T
he Central Empowered Committee (CEC)
of the Supreme Court has recommended
that the Goa government establish a tiger

reserve in the State in a “phased” manner.

What prompted the CEC?
In July 2023, the Bombay High Court had
directed the Goa government to notify �ve
“protected areas”, namely the Mhadei Wildlife
Sanctuary, Bhagwan Mahavir Wildlife Sanctuary,
Bhagwan Mahavir National Park, Netravali
Wildlife Sanctuary, and Cotigao Wildlife
Sanctuary (collectively referred to as the
‘Mhadei WLS and Other Areas’), as a “tiger
reserve, within a period of three months.” It also
ordered the State government to prepare a Tiger
Conservation Plan and to determine and settle
the rights and claims of Scheduled Tribes and
other forest dwellers. The order stemmed from
a petition �led by the Goa Foundation after the
alleged poisoning deaths of a female tiger and
her three cubs in the Mhadei Sanctuary in 2020.
In 2016, the National Tiger Conservation
Authority had recommended these areas be
declared a tiger reserve.

How did the Goa government respond?
The Goa government �led a Special Leave
Petition in the Supreme Court against the order.

It was reluctant to
have the areas
declared as a tiger
reserve on the
grounds that
nearly “one lakh
people” would be
a�ected. However,
in its own a�davit,
it later conceded

that there were only about 1,274 households in
33 villages within the �ve protected areas, which
worked out to approximately 5,000-6,000
individuals. It also argued that there were no
“resident” tigers in Goa and the handful that
passed through its forests were a “transient”
population. The forests of Goa, particularly its
wildlife sanctuaries, often form a contiguous
corridor for tigers in the Kali Tiger Reserve in
Karnataka and the Sahyadri in Maharashtra.
However, this claim was ironic because in 2018,
a report from its submissions to the Mhadei
Water Disputes tribunal suggested that it had
argued the opposite: that there was “...evidence
to show that tigers in Goa were not merely
transient animals, but are a resident population
and the forests around Chorla, Mann and
Kankumbi comprise a contiguous tiger
landscape corridor to Bhimgad Wildlife
Sanctuary in Karnataka and to Anshi Dandeli
(now called Kali) Tiger Reserve to its south
which has around 35 tigers.” The SC asked the
CEC to conduct a site visit and “examine” the
issue and �le a report before the Court’s next
hearing. The CEC �led its report last week.

What did the CEC report state?
In its report, the CEC, which conducted site
visits said there was “apprehension” among
several dwellers that they would be displaced
and it was incumbent upon the State
government to allay their fears.

The committee recommended that parks and
sanctuaries of Goa that were “directly
contiguous” to the Kali Tiger Reserve in
adjoining Karnataka, and known to host a
permanent tiger presence, form the “core” part
of the Goa reserve. It suggested that the areas
adjoining the Kali Tiger Reserve be designated as
a “bu�er zone” of the proposed reserve. “Such a
phased approach is likely to minimise
disturbance to local communities, while
ensuring that the most ecologically-sensitive and
least-inhabited areas are brought under
enhanced protection at the earliest stage,” the
report notes. This will mean including the
Netravali Wildlife Sanctuary (50 households)
and Cotigao Wildlife Sanctuary (41 households)
in the �rst phase, adding up to 296.7 sq km in
the core zone. Similarly, it sought the protected
areas contiguous with the bu�er zone of the Kali
Tiger Reserve and having minimal human
habitation, namely, the northern part of
Bhagwan Mahavir Wildlife Sanctuary (9
households) and Bhagwan Mahavir National
Park (2 households), be considered as the bu�er
zone of the proposed Goa Tiger Reserve in the
�rst phase. Their argument was that this
contiguity would strengthen landscape-level
connectivity and ecological functionality. 

Why does it matter?
While Protected Areas and Wildlife Sanctuaries
already invite the highest degree of State
protection, declaring a region as a ‘tiger reserve’
translates to more funds for conservation and
research. However, it also means designating
certain parts of the forest as ‘core’ and ‘bu�er
zones.’ Core zones are supposed to be
“inviolate” and if people happen to be resident,
they are incentivised — but cannot be forced — to
leave the area and settle elsewhere. 

Bu�er zones, on the other hand, do not
require to be inviolate and are tolerant of a
broader range of human activity.

Why has Goa been
asked to set up a
tiger reserve?

What are the complexities of setting up

core and bu�er zones? How many

households are likely to be a�ected?

The forests of Goa,
particularly its wildlife
sanctuaries, often form
a contiguous corridor
for tigers in
neighbouring Karnataka
and Maharashtra

Jacob Koshy

The story so far:

O
n November 21, Union Labour
Minister Mansukh Mandaviya
announced the implementation of
four Labour Codes — the Code on

Wages, 2019, Industrial Relations Code, 2020,
Code on Social Security, 2020 and the
Occupational Safety, Health and Working
Conditions (OSHWC) Code, 2020. Parliament
had passed these codes between 2019 and 2020.

Why is the process taking time?
As labour is in the concurrent list, both the
States and Centre have the power to makes
Rules. The Centre published draft Rules for each
code between July 7, 2020 and November 19,
2020; and as on July 2025, 32 States and Union
Territories have also pre-published draft Rules
under the four Labour Codes. According to a
statement in Parliament during the last
Monsoon session, West Bengal and
Lakshadweep have not pre-published draft Rules
under any Labour Codes. Delhi has
pre-published draft Rules only under the Code
on Wages. Tamil Nadu is yet to pre-publish draft
Rules under the Code on Social Security. The
Centre stated that the delay in implementing the
Rules was mostly because of the lag in States.

What are the key features?
The Code on Wages repeals the Payment of
Wages Act, 1936, the Minimum Wages Act, 1948,
the Payment of Bonus Act, 1965 and the Equal
Remuneration Act, 1976. The Industrial
Relations Code amalgamates the Trade Unions
Act, 1926, the Industrial Employment (Standing
Orders) Act, 1946 and the Industrial Disputes
Act, 1947. The Code on Social Security nulli�es
nine Acts including the Employees’

Compensation Act, 1923, the Maternity Bene�t
Act, 1961 and the Unorganised Workers’ Social
Security Act, 2008. The OSHWC Code repeals
Acts such as the Factories Act, 1948, the Mines
Act, 1952, and the Inter-State Migrant Workmen
(Regulation of Employment and Conditions of
Service) Act, 1979. The Government repealed
and codi�ed 29 Acts that decided the structure
of labour rights from the colonial period to the
�rst United Progressive Alliance government.

What are the major changes?
According to the Government, the Labour Codes
promote formalisation of employment, expand
social security coverage, ensure minimum and
timely wages for more workers, provide for
engaging more women in the workforce and
reduce compliance burden for employers. Some
of the other features include mandatory
appointment letters to all workers, social
security such as provident fund and State
insurance for all workers including gig and
platform workers, and a statutory right for
minimum wage payment. Women can now work
at night and in all types of work across
establishments, and they will have equal
opportunities in high-paying roles. A national
�oor wage will be set to ensure no worker
receives a wage below the minimum living
standard. Gender-neutral pay and job
opportunities, prohibiting discrimination
against transgender persons, and “shifting
enforcement towards guidance, awareness and
compliance support rather than punitive
action,” are some of the other features. 

How have employers responded?
Almost all employers’ organisations have
welcomed the Codes. The president-designate of
the Confederation of Indian Industries R.
Mukundan told The Hindu that the labyrinthine
labour law framework needed to be simpli�ed,
harmonised and modernised. “The Labour
Codes do exactly that. They will create jobs,
ensure social protection and maintain industrial
harmony in a fast advancing economy,” he said.
He argues that the uniformity across States,
digital �lings, reduced disputes and the
emphasis on �exibility will make India a more
attractive destination for doing business.
However, representatives of micro, small and
medium enterprises (MSMEs) are sceptical. The
Association of Indian Entrepreneurs (AIE) fear
that the new Labour Codes may signi�cantly
increase operating costs for MSMEs and disrupt
business continuity across key sectors. “While
AIE fully supports progressive labour reforms
and the need for a modern workforce
framework, the organisation has cautioned that

the immediate impact on MSMEs could be
severe unless governments provide clarity,
transitional support, and �exible
implementation mechanisms,” it said in a
statement. It is seeking a transitional grace
period with reduced penalties for MSMEs.

What are the concerns of trade unions?
Barring the Bharatiya Mazdoor Sangh (BMS), all
Central Trade Unions (CTUs) are opposed to the
Labour Codes. Ten CTUs and associated
federations organised strikes against the
proposed Labour Codes in 2019, 2020, 2022,
2023 and on July 9, 2025. The BMS has
welcomed the implementation of two Labour
Codes, the Code on Wages and Code on Social
Security, and has questioned provisions in the
Industrial Relations Code and the OSHWC Code.

The CTUs worry that the codes will take away
several federal rights, including the right to
decide minimum wages in the States. The �oor
wage, according to them, is a joke played on
workers as in the past too, the Centre had failed
to address the demands and realities of workers.
On social security, the CTUs argue that 93% of
the workers are not covered under any social
security and the codes have no provision to
improve the scenario. Also, the threshold of
workers for factory licence has been increased
and this will exclude a lot more workers from
the social security and minimum wages
provisions, allege trade unions.

On the Industrial Code too, they have issues
as there will be “unwarranted restrictions” on
the functioning of trade unions, including
“limitations on membership, restrictions on
outsiders serving as o�ce-bearers, and the
introduction of concepts such as the sole
negotiating union and the negotiating council.”
The right to strike also sees curtailments in the
code. Trade unions have questioned the
reduction of retrenchment notice pay, limiting
the period for workers’ money claims, exclusion
of house rent allowance from the de�nition of
“wages”, the overall emphasis on
contractualisation and allowing women workers
in night shifts in sectors such as mines. 

What lies ahead?
The Government has announced that all
stakeholders will get 45 days to respond to the
draft Rules of the Codes which it will again
pre-publish with some modi�cations.
Opposition-ruled States have reservations:
Kerala said it will not implement the codes,
while Karnataka, West Bengal and Tamil Nadu
have also questioned the Centre’s “unilateral”
approach. The trade unions have urged the
Government to convene the Indian Labour
Conference, the tripartite forum that has not
met for over a decade, at the earliest. Employers
also want to the government to facilitate more
discussions at the factory level so that relations
are not hampered at a time when businesses are
facing challenges globally.

How will new codes change labour laws?

Trade
unions
worry the
codes will
take away
several
federal
rights,
including the
right to
decide
minimum
wages

What are the key features of the four Labour Codes? What will be the impact of the new laws 

on trade unions and tripartite mechanisms? Will more workers be brought into the ambit of 

social security schemes? When will the government start rolling out the new codes?

A. M. Jigeesh

In rage: Workers from across Karnataka demand a repeal of the four Labour

Codes, at Freedom Park in Bengaluru on November 27. ALLEN EGENUSE J

The story so far:

A
recent study published from Bihar has
revealed traces of uranium (U238) in
the breast milk of lactating mothers
across six districts of the State. This

was followed by a period of panic, as shock set
in over the presence of uranium, a known
radioactive substance, in breast milk, being
consumed by infants. However, a deeper
reading of the study reveals that while the facts
are concerning, and will have to be attended to
forthwith, in this particular instance, the cancer
scare associated with exposure to radioactive
metals appears to be non-existent. 

What did the study highlight?
In the paper titled ‘Discovery of uranium
content in breast milk and assessment of
associated health risks for mothers and infants
in Bihar, India’, published on November 21, in
Nature, Arun Kumar et al said samples of breast
milk were taken from 40 mothers selected
randomly from six districts of Bihar — Begusarai,
Katihar, Nalanda, Samastipur, Kagharia and
Bhojpur — between October 2021 and July 2024.
The samples underwent a detailed uranium
analysis at the Mahavir Cancer Sansthan &

Research Centre in Patna. The results showed all
breast milk samples had uranium
concentrations between 0 microgram/L and
5.25 microgram/L. The highest U238
concentration was observed in Katihar district.
The authors linked uranium in breast milk to
uranium contamination of ground water, citing
earlier groundwater studies to establish the link.
There is currently no permissible limit or
benchmark speci�ed for uranium concentration
in breast milk. However, the World Health
Organization has set a provisional guideline limit
of 30 microgram/L of uranium in drinking
water. 

What impact does it have on breast milk?
Scientists found the uranium isotope 238 (U238),
said to be the most common isotope, making up
over 99% of natural uranium in breast milk. It is
a weakly radioactive, dense, and very heavy
metal. It occurs naturally in the environment,
and can be found in almost all rock, soil, and
water, including the oceans, though in low
concentrations. According to the United States
Environmental Protection Agency (USEPA),
“external exposure to uranium is not as
dangerous as exposure to other radioactive
elements because the skin will block the alpha
particles [in the uranium]. However, ingestion of
high concentrations of uranium can cause
health e�ects, such as cancer of the bone or
liver.” A person can be exposed to uranium by
inhaling dust in air, or ingesting water and food
contaminated with uranium. The general
population is exposed to trace levels of uranium
primarily through food and water, according to
the USEPA. 

The authors add: “In recent years,
groundwater uranium [U238] poisoning has
posed serious health hazards in the exposed
population. In India, an estimated 151 districts
and 18 States have reported groundwater
uranium contamination, and about 1.7% of
groundwater sources are a�ected in Bihar.”

Does it a�ect mothers and infants?
Ashok Sharma of AIIMS Delhi, one of the
authors, told the media that uranium was found
in all samples but remains under permissible

limits, implying low expected health impact.
The study concludes that the actual impact on
infant health is likely low, and that most of the
uranium absorbed by mothers is excreted
primarily through urine, not concentrated in
breast milk. Dr. Sharma added that 70% of the
infants showed potential non-carcinogenic risk
in the assessment but the levels observed are
expected to have “minimal actual health
impact” on mothers and infants, and
breastfeeding should continue unless a clinical
reason requires otherwise. If long-term exposure
to uranium continues in infants, it may a�ect
kidney development and cognitive and mental
health outcomes (including low IQ and
neurodevelopmental delay).

Senior consultant gastroenterologist and
former President of Indian Medical Association
Cochin, Rajeev Jayadevan, seeks to place this
controversy in the right context. “The word
uranium can cause panic among the general
public because of its obvious radioactivity
implication. In fact, uranium is only one among
many elements naturally found in groundwater,
not only in India but in numerous countries
worldwide. Groundwater is commonly used for
drinking; naturally, small amounts of these
elements enter the human body and get safely
excreted in the urine. Only a small fraction
enters the breast milk — and the levels found in
this study are about six times lower than WHO’s
safe limit for drinking water. Thus, compared to
an adult who drinks a large quantity of water,
the total amount of uranium consumed by a
baby through breast milk is extremely small.”

The actual immediate danger, he says, is that
people might misunderstand or misinterpret the
study, and stop breast-feeding in panic.
Insu�cient breast-feeding is a major cause of
infant mortality, infections, and malnutrition,
Dr. Jayadevan says. Therefore, while reporting
the study, it must be emphasised that
breast-feeding is safe.

Periodic groundwater studies must be
conducted to ensure that concentrations of
metals and other contaminants do not exceed
‘safe’ limits in the food chain. The paper calls for
future studies with larger sample sizes and
environmental uranium pro�ling (in water, soil,
and diet). Isotope-speci�c measurements are
warranted to better understand maternal-infant
uranium kinetics in exposed populations.
Further studies are being planned to study
uranium contamination in breast milk in other
States.

What are the facts on uranium in breast milk?

The study
concludes
that the
actual
impact on
infant
health is
likely low

Where were the samples taken? What has the report highlighted? What are the World Health

Organization guidelines on permissible limits? Why do doctors say mothers must continue to

breast feed? Why must the civic administration keep checking groundwater?

Ramya Kannan

Improving maternal health: Women waiting their turn at a primary health

centre in Vaishali, Bihar, in 2016. FILE PHOTO
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C
hief Justice of India Surya
Kant once described India’s
post-independence journey
as the uncertain steps of a

young nation evolving into the
con�dent stride of a “force of
consequence”. The characterisation
mirrors his own personal odyssey from
the winding lanes of Petwar village in
Haryana to the pinnacle of the Indian
judiciary.

The audience in the chandeliered
Ganatantra Mandap at Rashtrapati
Bhavan, where he took the oath of
o�ce in Hindi on November 24,
re�ected a microcosm of his journey.
Village elders, teachers, family and
friends from Hisar, where he started
his professional career and somewhere
along the way lost his caste name
‘Sharma’, sat with foreign judges and
high dignitaries.

Unlike his predecessors, who were
variously seen as savvy, privileged or
outspoken, Chief Justice Kant’s
decisions and conduct on the Bench
re�ect a conscious e�ort to strike a
balance grounded in good sense. At a
time when the Supreme Court is
moving towards more
technology-driven solutions, Justice
Kant chooses to remind everyone that
justice is a “profoundly human
enterprise” that no machine can
replicate.

When cases worth crores elbow
each other to get his attention on the
Bench for an early hearing or a
favourable order, Justice Kant cautions
he is here for the “smallest litigant in
the last row”. He argues that when law
cultivates empathy for the “invisible
victims” and intertwines lived realities,
it ceases to be abstract and turns
inclusive. Yet, the Supreme Court
Collegium of which he has been a part
and which he now leads, was unable to
walk the talk on inclusivity and agree
on a woman judge for Supreme Court.

In Justice Kant’s court, justice is not
quick, but slow and sure. A nudge
here, a poke there, but relief at the
end. His oral observations in court
may at times come across as harsh
though balance is regained in the �nal
order.

Take the case of former BJP

spokesperson Nupur Sharma in July
2022. She was facing multiple FIRs in
various States for her derogatory
comments on Prophet Mohammed.
The televised remarks had triggered
violence. Justice Kant had remarked
sharply, “this lady is single-handedly
responsible for what is happening in
the country”. Eighteen days later, his
Bench directed that no coercive police
action should be taken against Ms.
Sharma.

In his six years on the Supreme
Court Bench, Justice Kant has not been
shy to shift his point of view. He
cancelled the bail granted by the
Allahabad High Court in a “tearing
hurry” to Ashish Mishra, then Union
Minister’s son and prime accused in
the Lakhimpur Kheri killings case. The
prosecution case centred on the SUV
belonging to Mishra’s convoy mowing
down farmers protesting controversial
agricultural laws at a rally in
Lakhimpur Kheri district of Uttar
Pradesh in 2021.

Perceptive judge 
In a 24-page judgment, Justice Kant,
then a puisne judge, came down
heavily on the High Court for denying
the victims a chance to participate in
the bail proceedings: “Victims
certainly cannot be expected to be
sitting on the fence and watching the
proceedings from afar... It is the
solemn duty of a court to deliver
justice before the memory of an
injustice eclipses”. However, months
later, Mishra was granted interim bail
by Justice Kant’s Bench; he also
granted relief to four farmers
languishing as undertrials in a counter
FIR connected to the main Lakhimpur
Kheri case.

Records of court hearings of his
early years in the Supreme Court
pro�le a perceptive judge who asked
un�ltered questions to the power
corridors. The Pegasus case hearings
in 2021 found Justice Kant, a puisne
judge on the Chief Justice Bench, insist
that the government come clean on
whether the Israel-origin,
military-grade spyware violated
citizens’ privacy.

However, earlier this year, when the
case came up again for hearing, Justice
Kant, now heading a Bench and poised

to take over as top judge, changed
course. This time his questions were
directed at the petitioners instead of
the government. One of them was
“what is wrong if the country used that
spyware for security reasons against
anti-national elements?” The hearing
was held a few days after the April
2025 Pahalgam terror attack.

In 2021, Justice Kant was one of the
judges on the Bench which ordered
the suspension of the sedition
provision (Section 124A) of the
erstwhile Indian Penal Code. Four
years later, in 2025, Justice Kant, now
heading the Bench, turned around to
question if potential abuse of Section
152, a provision which criminalises acts
endangering national sovereignty and

considered a replacement of the
previous sedition law, by the state
could be a ground for declaring the
provision unconstitutional. But the
hearing also saw Justice Kant protect
the petitioner-journalists from
imminent arrest for the publication of
a critical article, noting that “mere
dissent cannot endanger sovereignty”.

Justice Kant gave interim bail to
academician Ali Khan Mahmudabad,
hounded by the Haryana Police, for his
social media posts on the su�erings
caused by war and Operation Sindoor.
But the judge also suspected the
academician of “dog whistling” and
formed a Special Investigation Team
(SIT) of senior police o�cers to scour
his online posts for “dual meaning”.

But again, somehow, the order in
Mahmudabad case came across as an
e�ort to level the scales with an earlier
direction, passed only a couple of days
back, to form a similar SIT to go
through the remarks made by a
Madhya Pradesh Minister Vijay Shah
about Col. So�ya Qureshi. Justice Kant
had termed the remarks of the BJP
leader “crass, thoughtless”.

Need for transparency 
Justice Kant had also realised the
immediate need for transparency in
the Special Intensive Revision exercise
in Bihar, keeping the adjudication on
the question of constitutionality of the
process for later. The Presidential
Reference Bench which he shared tries
hard at equilibrium, opining that
Governors cannot be fettered to
timelines but States could seek judicial
review in cases of glaring delays to
clear pending Bills.

Justice Kant’s seeming e�orts at
balance in justice administration is at
odds with the clear-cut political and
ideological divisions in society. Justice
B.R. Gavai, during a conversation on
the day of his retirement as the Chief
Justice of India, said the angst judges
face in present-day India is that “if you
do not decide against the government,
you are not a good judge”.

Justice Kant recounts his �rst case as
a High Court judge, a cross-border
custody dispute involving two minor
children. Their parents, separated by
national boundaries and strained by
years of litigation, stood on opposite
sides of the courtroom. Justice Kant
was struck most by the quiet anguish
of the children in that charged
atmosphere, their anxious eyes
shifting from one lawyer to the other.

He said, at that moment, “the
grandeur of the law felt deeply
personal, and the magnitude of my
responsibility settled in. I realised then
that justice is not only about resolving
disputes, but about protecting the
innocent from being lost in the storms
of circumstance”.

Chief Justice Kant has time till
February 9, 2027, an ample window to
prove he is there for innocents “lost in
the storms of circumstance”, like the
crores of voters caught in the ‘SIR’
cyclone.

Striking a balance in a divided nation
Justice Surya Kant

The new Chief Justice of India, who will serve until February 2027, believes that justice is not merely about resolving disputes, but about ‘protecting
the innocent from being lost in the storms of circumstance’

Krishnadas Rajagopal THE GIST
�

In Justice Kant’s court, justice

is not quick, but slow and sure.

A nudge here, a poke there, but

relief at the end

�

His oral observations in court

may at times come across as

harsh though balance is

regained in the final order

�

At a time when the Supreme

Court is moving towards more

technology-driven solutions,

Justice Kant chooses to remind

everyone that justice is a

“profoundly human enterprise”

that no machine can replicate
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C
on�ict has �ared
once again bet-
ween Pakistan and

Afghanistan. The Taliban
claimed that Pakistan car-
ried out air strikes inside
its territory, killing 10 peo-
ple near the Durand Line,
in the intervening night of
November 24 and 25. The
strikes reportedly took
place in Paktika, Khost and
Kunar provinces. 

At the centre of the hos-
tilities is the contentious
Durand Line, the interna-
tional border between the
two nations delineated in
1893 by an agreement bet-
ween the British and Ab-
dur Rahman Khan, the
then-emir of Afghanistan. 

It stretches from the
border with Iran in the
west to China’s border in
the east, spanning 2,600
km through the Karakoram
range to the Registan des-
ert. The border was esta-
blished pre-partition in
1893 as the border bet-
ween British India and the
Emirate of Afghanistan,
and is named after Sir Hen-
ry Mortimer Durand, form-
er foreign secretary of the
[British] government of
India.

Afghanistan, at the
heart of Asia, assumed
great strategic importance
in the 1800s, caught in the
crosshairs of the Great
Game between Russia and
the British Empire for con-
trol of Central Asia. British

forces invaded Afghanistan
in 1839, in what was later
called the First Anglo-Af-
ghan War, in a bid to pre-
vent Russia from expand-
ing southwards. They
were, however, pushed
back by Pashtun forces.

In 1878, the British in-
vaded Afghanistan again,
and emerged victorious in
what was the second An-
glo-Afghan War. The fol-
lowing year, Yaqub Khan
signed the Treaty of Gan-
damak, handing over Af-
ghan foreign policy to the
British in exchange for pro-
tection, withdrawal and a
promise of non-interfe-
rence in internal a�airs. 

In 1893, Sir Henry Mor-
timer Durand negotiated
with Emir Abdul Rahman
Khan to delineate a boun-
dary between Afghanistan
and India. The resultant
agreement was notably
short, only seven clauses
�lling a page. The Durand
Line itself was demarcated
by a joint Afghan-British
survey between 1894 and
1896. The exercise divided
Pashtun areas and the

tribes who depended on
the region, granted Balo-
chistan to British India and
established the Wakhan
corridor as the bu�er zone
between the Russian and
British empires.

Treaty of Rawalpindi
Afghan-British relations
took a downturn post the
death of Abdur Rahman
Khan in 1901 and particu-
larly after the assassination
of his successor Habibullah
in 1919. Amanullah, no
friend to the British, came
to the throne, and soon af-
ter, the third Anglo-Afghan
War took place. 

This war ended with the
Treaty of Rawalpindi,
which handed foreign poli-
cy control back to Afghan-
istan and rea�rmed the
Durand Line.

Following the partition
of India in 1947, Pakistan
inherited the Durand Line
Agreement, with three of
its provinces lying along
this border. However,
Pashtuns on either side of
the Durand Line sought in-
dependence and a sove-

reign state of Pashtunistan.
Further, Afghanistan re-
neged on its acceptance of
the Durand Line, declaring
the agreement and the bor-
der delineated by it as
void, the antique creation
of a colonial government
no longer in existence.

Successive regimes in
Afghanistan, including the
present-day Taliban go-
vernment, have refused to
accept the validity of the
Durand Line. Afghanistan
presses forward with its
claims to Pashtun areas
and Balochistan. Mean-
while, Pakistan com-
menced building a fence
along this border in 2017,
inviting further ire from its
neighbour.

Uncertainty has persist-
ed along the Durand Line,
with insurgent movement
and cross-border �ring,
during the Cold War era
and beyond. Skirmishes
earlier this year ended in a
cease�re brokered by Qa-
tar in October. However,
the mention of the Durand
Line as a border in the cea-
se�re statement upset Af-
ghan o�cials, prompting a
revised statement from Qa-
tar, seeking to “contribute
to ending tensions bet-
ween the two brotherly
countries and form a solid
foundation for sustainable
peace in the region”. 

Now, escalating military
presence and heightened
surveillance threaten the
timorous peace of an alrea-
dy fragile frontier.

Fragile frontier 
The Durand Line

The colonial-era boundary, which Afghanistan doesn’t recognise today, remains a source of

contention between Kabul and Islamabad

Sruthi Darbhamulla
AP

T
he crash of a Tejas
Mk-1 Light Combat
Aircraft (LCA), at

the Dubai Air Show on No-
vember 21, which resulted
in the tragic death of In-
dian Air Force (IAF) pilot
Wing Commander Na-
mansh Syal, has sparked
an intense debate over Hin-
dustan Aeronautics Ltd’s
(HAL) capabilities and the
government’s commit-
ment to indigenous de-
fence manufacturing.

O�cials from both HAL
and the IAF, however,
maintain that the Tejas
platform remains one of
the safest contemporary
�ghter aircraft in its class.
Addressing the concerns at
an event in Delhi on Fri-
day, HAL chairman and
managing director D.K. Su-
nil strongly defended the
jet’s track record. “There is
absolutely no problem
with Tejas; it is absolutely
safe, and its safety record is
the best in the world. What
you saw in Dubai was an
unfortunate incident,” he
said.

Aviation experts have
echoed this view, advising
against drawing premature
conclusions. They note
that modern �ghter opera-
tions involve inherent
risks, and isolated inci-
dents should be evaluated
in context. Many believe
the Dubai crash is unlikely
to impact Tejas’s growing
export potential.

The Dubai crash marks
the second Tejas accident
in less than two years. In
March 2024, a Tejas �ghter
went down in Rajasthan’s
Jaisalmer — the �rst crash
in the aircraft’s 23-year
�ight history. Since its mai-
den test �ight in 2001, the
Tejas had maintained an
unblemished record.

The long gap without
major accidents had signif-
icantly strengthened con�-
dence in the indigenous
programme, which has
been under development
since the early 1980s. 

The LCA was conceived
as a replacement for the
ageing MiG-21 �eet, which
had served as the back-
bone of the IAF for de-
cades. Over the years, the
programme evolved
through exhaustive testing,
system upgrades and
technological
breakthroughs.

Today, the Tejas family
includes several variants:
the Mk1, Mk1A and the un-
der-development Mk2,
along with trainer and na-
val versions. The Mk1 is the

initial production model
currently operated by the
IAF, while the Mk1A repre-
sents a substantial techno-
logical leap with its AESA
radar, advanced electronic
warfare suite, beyond-vi-
sual-range missile capabili-
ty, mid-air refuelling sys-
tem and reduced radar
cross-section.

Smallest and lightest 
Tejas is the world’s smal-
lest and lightest supersonic
�ghter in its class. It fea-
tures a delta-wing con�gu-
ration and a quadruplex
digital �y-by-wire �ight
control system, along with
advanced �ight control
laws designed to enhance
manoeuvrability. 

With a maximum pay-
load capacity of 4,000 kg
and a maximum takeo�
weight of 13,300 kg, the
aircraft is designed prima-
rily for air combat and of-
fensive air support mis-
sions, with reconnaissance
and anti-ship roles as se-
condary capabilities. The
IAF currently �ies the Mk1
with No. 45 Flying Daggers

and No. 18 Flying Bullets
squadrons at Sulur Air
Force Station, with addi-
tional units planned in the
coming years. A major mil-
estone for the programme
came in March 2024 when
the �rst series production
Mk1A completed its inaug-
ural �ight. HAL has since
commissioned three dedi-
cated production lines —
two in Bengaluru and one
in Nashik — to meet rising
domestic and export de-
mand. 

Beyond the Mk1A, the
more advanced Tejas Mk2
remains in development.
Conceived in 2012 as a 4.5-
generation �ghter to re-
place the Mirage-2000, Ja-
guar and MiG-29 �eets, the
Mk2 has seen repeated de-
lays, with its �rst prototype
now expected around
2026. Once operational,
the Mk2 is expected to be
the most capable indige-
nous �ghter.

Despite the recent set-
back in Dubai, aviation
analysts maintain that the
Tejas programme repre-
sents a signi�cant techno-
logical achievement and a
critical pillar of India’s ae-
rospace ecosystem. 

The coming months —
particularly the �ndings of
the Dubai crash investiga-
tion — will be crucial. Ho-
wever, for now, HAL and
the IAF remain �rm that
Tejas continues to be a
safe, reliable and strategi-
cally vital platform for In-
dia’s air combat capability.

Vital vanguard
Tejas

Despite the Dubai crash, HAL and the IAF remain �rm that the �ghter aircraft is safe, reliable 

and strategically crucial for India’s air combat capability 

Saurabh Trivedi
AFP
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Talk is mounting in financial
circles that the government
might soon allow companies
to issue fractional shares – a
move that could fundament-
ally change how investors ac-
cess high-priced stocks. 

Before this potential
policy shift takes hold, here
is an explainer addressing
some key questions:

What are fractional
shares?
A fractional share is part of a
one full share of a stock. For
instance, one MRF share
costs ₹1.5 lakh, which is very
pricey for most investors.
You could, however, pay
about ₹1,500 to own one-
hundredth of an MRF share,
once fractional shares be-
come a reality in Indian mar-
kets. 

Why are fractional
shares in news? What is
the Centre proposing to
do?
On November 21, the Centre
notified in a Lok Sabha bul-
letin that amending the
Companies Act, 2013 (the
Act), would be one of the
businesses to be taken up in
the upcoming Parliament
session that is set to begin on
December 1.

The amendments will be
carried out through the
passing of Corporate Laws
(Amendment) Bill, 2025 (the
Bill).

While the Bill hasn’t been
made public, what is known
is that the amendments
would relate to the ease-of-
doing-business recommend-
ations suggested by the Cor-
porate Law Committee in its
2022 report.

In the said report, one of
the key recommendations
was with respect to frac-
tional shares. To be specific,

the committee suggested
that the government bring
enabling provisions in the
Act that allow issuance, hold-
ing and transfer (trading,
etc.) of fractional shares for
any class(es) of companies
that the Centre may pre-
scribe. It further added that
its recommendation was
limited to fresh issue of frac-
tional shares and not to the
existing lot.

Readers will need to wait
till the government makes
the Bill public, to see if it
seeks to give e�ect to the
committee’s
recommendations.

Why hasn’t India had
fractional shares so far?
Section 4 of the Act, which
deals with the memorandum
of association of a company
(charter of a company), pro-
hibits subscribers to the
memorandum (shareholders
at the time of incorporation)
from subscribing to less than
one share.

Further, the model art-
icles of association (contains
by-laws) contained in the Act
has a clause that allows com-
panies to recognise a person
as a shareholder, only if he or

she has full and absolute
rights with respect to a
share.

Will fractional shares
be good for investors?
Fractional shares could
democratise equities, bene-
fitting small, risk-averse in-
vestors, who want only a
small exposure to equities.
This accessibility could en-
hance market depth.

Currently, in the universe
of top 1,000 stocks by market
cap, there are 25 stocks
whose share price is over
₹10,000, 66 stocks whose
share price is over ₹5,000
and 428 stocks that cost over
₹1,000. Fractional shares will
put such stocks within the
reach of small investors.

Further, because frac-
tional shares allow investors
to purchase based on a spe-
cific monetary amount, they

enable precise execution of
stock SIPs. Strategies such as
sector-wise diversification,
too, could become a breeze
with fractional shares.

What has been the
experience with
fractional shares in
other countries?
Canada, Japan and the US
are some countries which
permit fractional shares.

Canada: In Canada, com-
panies could issue scrip cer-
tificates to holders of frac-
tional shares. However,
holders of fractional shares
do not get to vote or receive
dividends. 

Japan: It’s di�erent in Ja-
pan though. There, frac-
tional shares are permitted
only in a few cases such as
mergers and share-swaps.

Here’s an example. B Ltd
merges with A Ltd to become
AB Ltd. Shareholders of B
will get one share of AB for
every five shares held in B. X,
a shareholder of B, had six
shares on the record date. In
this case, X will get one share
in AB and a fractional entitle-
ment amounting to two-
tenths of a share in AB ((6-
5)/5). This could be the case

with many shareholders of B.
In such a case, post the

merger, AB is supposed to
sell all such fractional enti-
tlements/ shares to a market
intermediary and receive
cash in return. Adding all
fractional shares will always
be a whole number. So,
selling in the open market
shouldn’t be a problem. AB
will then distribute the pro-
ceeds to shareholders such
as X proportionately.

Thus, fractional shares,
though arising temporarily
at the time of a corporate ac-
tion, get eliminated eventu-
ally. In a way, this is the case
in India too, as far as corpor-
ate actions are concerned
(mergers, rights issue, bo-
nus, etc.).

The US: It’s a unique case
with the US. Companies can-
not issue fractional shares as
such. However, investors can
buy fractional shares o�ered
by some brokers. Brokers
buy whole shares from the
exchanges and facilitate sale
of fractional shares to the in-
vestors (investors can also
sell fractional shares back to
the broker).

In India, brokers are al-
lowed to operate only on an
agent-principal basis with
their clients (investors),
meaning they just facilitate
trades on behalf of their cli-
ents. But in the US, such
brokers operate as dealers
too, selling shares directly to
their clients, on a principal-
to-principal basis.

Though the trades can oc-
cur seamlessly on the
broker’s platform, there are
two key challenges – in li-
quidity and voting rights.

The traded volume on
these platforms would be
less compared with the ex-
changes, hampering liquid-
ity. Prices too may vary with
that on exchanges, but this is
an aspect that is regulated by
the SEC to ensure that frac-
tional orders aren’t executed
at prices higher than the
market. 

Upgrading RTA’s and com-
panies’ record-keeping sys-
tems to accommodate frac-
tional holdings will involve
substantial investment in
technology, compliance and
cybersecurity. The cost will
be substantial initially,
though scalable technology
may reduce long-term ex-
penses. 

Clear rules on rights (vot-
ing, dividends), transferabil-
ity and dispute resolution
are essential to protect in-
vestors’ interests.”

Will companies find
their administrative
burden increasing with
fractional shares?
To understand this, we
reached out to Giridhar G,
Chief Business O�cer -
Corporate Registry at
Kfintech, a registrar and
transfer agent (RTA) for
companies. In his words,
“Existing infrastructure at
depositories records whole
shares only. Enabling frac-
tional units will require sig-
nificant system upgrades.

However, platforms can
impose limitations such as
‘only market orders for frac-
tional orders’, minimum or-
der amount, limiting the in-
vesting universe to a set of
stocks (only S&P 500 stocks,
for instance).

As far as voting is con-
cerned, per an SEC bulletin,
while some brokers may en-
able voting, some may not.
Those brokers who enable
voting, cast proxy votes on
behalf of the fractional
shareholders.
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SMALL STEPS. With the Centre expected to allow companies to issue fractional shares, here’s an explainer on how the move could benefit investors

Bite-size investments in big stocks
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Fractional shares
could ease SIPs and
strategies such as
sector-wise
diversification 
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To protect gains in our portfolios,
we all need to periodically book
profits on outperforming assets
and add to underperforming
ones. However, this is easier said
than done. Behaviourally, who
would like to replace stocks which
are galloping, with slow-moving
bonds? 

Sticking to an asset-allocation
plan, with periodic rebalancing
helps you cut out the emotions
that stop you from doing the right
thing. You start with a pre-de-
cided allocation between assets.
If the weight of an asset shoots up
due to price gains, you sell it and
buy the other one, until the ori-
ginal allocation is restored. 

But does rebalancing work in
the Indian context? How often
should you do it? What about cap-
ital gains tax? We ran a real-life
analysis to answer these ques-
tions. 

WHAT WE DID 
To check out how rebalancing
works in India, we initiated a
mythical portfolio of ₹1 lakh with
a 50-50 allocation between equit-
ies and debt on January 1, 1999.
We studied how this portfolio be-
haved over the next 12 years. We
assumed that the equity part of
was invested in the Nifty50 Total
Return Index. The debt portion
was invested in a one-year bank
fixed deposit (rates sourced from
RBI data) at the beginning of
every year. 

Why did we choose 1999? In-
dian stock markets have seen high
returns and low volatility in the
last decade. The coming years
could see more dips and crashes.
The primary purpose of asset al-
location is to smooth out returns.
The period from 1999 to 2011
represented a very bumpy period
for the Indian stock market, with
a rate cycle also playing out. 

NO REBALANCING 
Let’s assume you started with ₹1
lakh split equally between the
Nifty50 and a bank FD on January
1, 1999. You sat on your hands
thereafter, not tinkering with the
allocations. The journey of this
portfolio is presented in Table 1. 

This portfolio delivered a
near-48 per cent gain in its best
year. In its worst year, it lost over
36 per cent. 

At the end of the 12-year period
it ended up at ₹3.67 lakh, earning
a CAGR of 11.44 per cent. This is
quite a decent return for a bal-

anced portfolio. However, setting
the asset allocation at the begin-
ning and not intervening after-
wards, led to your equity alloca-
tion climbing as high as 75 per
cent in 2007. This set you up for a
51 per cent market crash next
year. 

Consequently, the peak portfo-
lio value of ₹3.97 lakh, which you
reached in 2007 itself, diminished
to ₹3.6 lakh by the end of 2011.

But the positive thing about not
rebalancing was that you didn’t
have to track this portfolio or re-
jig it. This meant paying zero cap-
ital gains tax. 

ANNUAL REBALANCING
In growing economies like India,
equities outperform other assets
in the long run. Therefore, any
portfolio which starts out with an
equity allocation, if left to its own

devices, gets progressively riskier
over time. This is why rebalancing
is necessary. 

But a key decision to make is
how often you should do this.
Some experts suggest half-yearly
rebalancing, but this takes up
time and leads to portfolio churn.
We experimented with annual re-
balancing and it worked quite
well. See Table 2 for details. 

Starting with a 50-50 portfolio

of ₹1 lakh in 1999 and taking
stock at the end of each year, we
found that equity weights over-
shot the set proportion of 50 per
cent in eight of the 12 years, call-
ing for book profits. Debt weights
shot up in the remaining years
and needed correction. 

Tracing the portfolio value in
this case point to a much
smoother journey for the in-
vestor. The di�erence between

the best and worst year was far
less than in the first strategy. The
best year generated a 42 per cent
gain, while the worst year saw a 21
per cent loss. 

This would have made it beha-
viourally easier for the investor to
stay the course with her invest-
ments. 

The portfolio value also man-
aged a steady climb over the 12
years instead of a yo-yo journey.

The ₹1 lakh portfolio was worth
₹4.36 lakh at the end of 12 years,
working out to a CAGR of 13.06
per cent. This beat the 11.4 per
cent return without rebalancing. 

The annual exercise of review-
ing and rebalancing the portfolio
required the investor to book
profits on his equity holdings in
eight years and on debt four
times. This generated capital
gains of ₹2.63 lakh over 12 years,
which were reinvested. 

Assuming a 12.5 per cent tax on
equity gains and 30 per cent on
debt gains, the total capital gains
tax outgo was about ₹51,800 (less
than the returns made from re-
balancing). Here, we have not
considered the ₹1 lakh a year ex-
emption on equity gains or the
impact of grandfathering. 

THRESHOLD REBALANCING
Checking your portfolio and cor-
recting its allocations every year,
no doubt, delivers good results.
But it does require e�ort and
churn. Is there any way you can
simplify this? Can you stop selling
stocks or bonds on minor devi-
ations and only do it in the case of
major ones? 

We ran a third strategy where
the investor checks her portfolio
at the end of every year, but rebal-
ances it only if an asset shoots
past its planned allocation by
over 5 percentage points. Rebal-
ancing was done only when equity
or debt exceeds a 55 per cent
weight in the portfolio. 

Running this scenario, we
found that the investor had to re-
balance only in seven out of 12
years. The best and worst years
on this strategy were almost
identical to annual rebalancing.
The investor ended up with a
portfolio worth ₹4.34 lakh,
₹2,000 less than the annual rebal-
ancing one. The CAGR worked
out to 13.01 per cent. See Table 2. 

But thanks to less churn, the
capital gains incurred on this
strategy was ₹2.36 lakh, much less
than the ₹2.63 lakh on annual re-
balancing. The capital gains tax
outgo would be a lower ₹46,030. 

The final lessons from this ex-
ercise are: 

* Asset allocation with rebalan-
cing works very well to reduce
risk and lift returns

* Don’t worry about taxes when
rebalancing. Benefits outweigh
costs

* Rebalance only when asset
weights exceed a threshold and
not annually

The author is a Contributing Editor 

Aarati Krishnan
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REAL RETURNS. We ran a real-life analysis
to answer questions surrounding rebalancing

The right
strategy for
rebalancing
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