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Particles called quarks hold the
key to the final fate of some stars

In neutron stars, the strength with which the core collapses fuses protons and electrons into neutrons. Neutron stars are extremely dense, cre

ing

immense pressure that could be forcing the neuatrons into a new state of matter. An old open problem asks whether this state could be quark matter

OQudsia Gani

e know that all matter is
compased of atoms, and
atoms are made of
protons and netrons
inside the nucheus and clectrons outside,
Bt unlike electrons, protons and
neurons are composite particles because
they are further made up of quarks.
Quarks can't exist in isolation. They
can only be found in groups of two or
three, if not more. Such clumps of quarks
are called hadrons. Frotens and newtrons
are common examples. Physicists have
mastly studicd quarks based on the
behaviour of hadrons, and ane also
interested in how quarks clump together.

When quarks clump

Two recent fimdings revealed new insights
on this count. One, published on
February 20, reported thar three-gquark
chumips are mofre likely to form than
two-gquark chimps when a particular type
of quark is more densely surrounded by
som other particles. According to the
International team of researchers that
comducted this study, the finding rejects
“coventional particle-physics models in
which the consolidation of quarks is
independent of the partiche
envirgnment”.

Another study, published on March 15,
reporied observing clumps composed
entirely of the heavier quarks. Protons
and meartrons are clumps of lighter gquarks
andd are this more long-lived.
Heavy-quark clumps are very short-lived
and harder to study, requiring more
sophisticated tools and computing power.
Yt understanding them is important w
complete our understanding of all quarks,
and by extension how these elusive
particles affect what we know about
nuclear fusion and the fate of stars.

In fact, in the particular and unusual
case of quark stars, understanding quarks
coald have a more direct mpact.

The tension of every star

A star is a globe of matter that has found a
way to strike a balance between two
forees, The force of gravity — arising from
the star's mass - encourages the star to
collapse under its own weight and
implode. The nuclear force, expressed in
the explosive energy released by fusion
reactions at its core, pushes the star 1w
blow up and outwards. In a star, the two
foroes are equally matched and it shines.
inthe sky.

But onee a star runs out of matertal 1o
fuse, nuclear fusion weakens and gravity
starts to gain the upper hand. Eventually,
the star will ‘die’ and implode. Its fate in
its afterlife depends on how large and
massive it was when it lived, as a result
forming a white dwarf, & newtron star of a
black hole.

Scientists have estimated that if the Sun
were 0-times more massive, itmay
collapse into a black hole when it dies. If
it wiere only eight-times heavier, it could
become a neutron star, But could there be
stars that are too heavy to form a neutron
star yet not too heavy to form a black
hede, and this form a quark star?

Enter “gquark matter®

In newtron stars, the strength with which
the core collapses will fuse all protons

and electrons inside into neutrons, thus
its mame, Physicists understand newtron

An adtist's conception of the pulsating meutron s1ar PSR B1257+12, with a plamet orbiting i nearby. HASK

stars well = on paper. The problem is
they can't run any direct experiments on
them in any liboratory on the earth.
They also don’t know either the masses
or the radii of most neutron stars in the
universe, So astrophysicists are very
imerested in studying them,

The matter inside newtron stars is
extremely dense. For example, two Suns®
worth of mass is packed into a sphere
only 25 km wide. This creates an
immense pressure that could be forcing
the neutrons into a new state of matter.

An old open problem in physics asks
whether this state could be quark matter
= when there are no longer any
neutrens, only quarks.

In December 2003, researchers from
the University of Helsinki reported in the
journal Mature Commmunications that the
insides of most massive neutron stars
have an 80-90% chance of being made of
quark matter,

The research team combined
astrophysical observations with
theoretical ab initie (from seratch)
calculations to develop a model that they
ran usiig & supencom puter, and arrived
at this result. However, these
astrophysical observations were small in
number, meaning the result is not so
reliable, Astrophysicists need more
observational data to understand quark
muatter and how exactly it forms.

The need for quarks

A popular way of cabeulating the bulk
properties of any material is to use an
equation of state — an equation thar,
when solved with data about some of a
material’s physical properties, reveals
the values of sther properties. For
neutron stars, this is the

Onee a starrns out of material o fuse,
nuiclear fusion weakens ;
ains the upper hand
star will imyplosde. s e indits afterlife
will depernd om how Large and massive
it was when i lived

Tolman-Oppenheimer-volkof equation: it
is very complex but it assigns a
probability to the presence of quarks
within neutron stars.

Physics has a rich wradition of giving
quirky names 1 things physicists find.
For example, quarks come in six 'flavours®
= three are called charm and strange;
quarks themselves have a property called
eolour charge; and s0 on, The name
‘quark” inself is courtesy physicist Murray
Gell-Mann, who named these particles
after a ling in James Joyce's 1939
masterpiece, Finmegan’s Wake.

therefore have a magnetic moment (a
turning force exerted by a magnetic field)
associated with them. But newtrons have
A magnetic moment, 100, vet they are
neutrally charged. So pliysicists in the
1960 fygured neutrons mist be made of
smaller particles that gave rise to the
magnetic moment but whose electric
charges cancel themselves out. Gell-Mann
called them quarks and their existence
was confirmed in the 1970s.

Setting quarks free

There are six types of quarks: up
o, bottom, strange, and char
quark can have one of three types of

down,
ch

colour charge. Then there are also
antiquarks, thefr antimaner versions. A
quark-antiquark clump s called 3 meson
(they don't annihilate each other
because they are of different types, e.g.
up + anti-down). Three-quark dumps are
called baryons and they form the normal
matter surrounding us.

Quarks are further held together by
another set of particles called gluons.
Because nuclear foroes are very strong,
quarks are always tightly bownd 1o each
other and are not free, even in the
vacuum of empty space,

The nuclear force that holds quarks
together is explained by a theory called
quantum chromodynamics, It predicss
that at sufficiently high (by all means
extreme) energies, nuclear matter can
become ‘deconfined” to create a new
phase of matter in which quarks don’t
have 1o exist in elumps,

Fhysicists have been able to obtain
evidence of deconfinement by smashing
lead ions against each other at very high
energies in machines like the Large
Hadron Collider. In these experiments, a
state of matter called a quark-glion
plasma exists for a brief moment; the
“‘plasma’ means the quarks are
independent. According to the Big Bang
theory, the universe was filled with this
plasma before the particles clumped and
formed the first blobs of mattel

This clumping process may release
energy of modify its surroundings ina
wary that astrophysicists can look for,
eventually discover a quark star, Uniil
then, the possibi live on as one of
the many open problems of physics.

(Qrrdster Gani is au assistant profesor
in the Department of Physics, Government
Degree College Panian, Baramulla.)
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Quarks

e We know that all matter is composed of atoms, and atoms are
made of protons and neutrons inside the nucleus and
electrons outside.

e But unlike electrons, protons and neutrons are composite
particles because they are further made up of quarks. Quarks
can’t exist in isolation.

e They can only be found in groups of two or three, if not more.
Such clumps of quarks are called hadrons.

* Protons and neutrons are common examples. Physicists have
mostly studied quarks based on the behaviour of hadrons, and
are also interested in how quarks clump together
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Parts of an Atom The Standard Model of Particle Physics
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e three-quark clumps are more likely to form than two-quark
clumps when a particular type of quark is more densely
surrounded by some other particles.

e Protons and neutrons are clumps of lighter quarks and are thus
more long-lived.

e Heavy-quark clumps are very short-lived and harder to study,
requiring more sophisticated tools and computing powe



Case of Star

e Astaris aglobe of matter that has found a way to
strike a balance between two forces. The force of
gravity — arising from the star’s mass — encourages
the star to collapse under its own weight and implode.

e The nuclear force, expressed in the explosive energy
released by fusion reactions at its core, pushes the
star to blow up and outwards.

* In a star, the two forces are equally matched and it
shines in the sky.

e But once a star runs out of material to fuse, nuclear

fusion weakens and gravity starts to gain the upper
hand.
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e Eventually, the star will ‘die’ and implode.

 |ts fate in its afterlife depends on how large and
massive it was when it lived, as a result forming a
white dwarf, a neutron star or a black hole.

e Scientists have estimated that if the Sun were 20-
times more massive, it may collapse into a black
hole when it dies.

e |fit were only eight-times heavier, it could become
a heutron star
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 Eventually, the star will ‘die’ and implode.

* Its fate in its afterlife depends on how large and
massive it was when it lived, as a result forming a
white dwarf, a neutron star or a black hole.

e Scientists have estimated that if the Sun were 20-
times more massive, it may collapse into a black
hole when it dies.

e |fit were only eight-times heavier, it could become
a heutron star
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e The matter inside neutron stars is extremely dense.
For example, two Suns’ worth of mass is packed into
a sphere only 25 km wide.

* This creates an immense pressure that could be
forcing the neutrons into a new state of matter.

 An old open problem in physics asks whether this
state could be quark matter — when there are no
longer any neutrons, only quarks.
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* For neutron stars, this is the Tolman-Oppenheimer-
Volkoll equation: it is very complex but it assigns a
probability to the presence of quarks within neutron
stars.

* Physics has a rich tradition of giving quirky names to
things physicists find. For example, quarks come in six
‘flavours’ — three are called charm and strange; quarks
themselves have a property called colour charge; and so
on.

e The name ‘quark’ itself is courtesy physicist Murray Gell-
Mann, who named these particles after a line in James
Joyce’s 1939 masterpiece, Finnegan’s Wake.
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* There are six types of quarks: up, down, top, bottom,
strange, and charm. Each quark can have one of three
types of colour charge.

* Then there are also antiquarks, their antimatter
versions.

e A quark-antiquark clump is called a meson (they don’t
annihilate each other because they are of dillerent
types, e.g. up + anti-down).

e Three-quark clumps are called baryons and they form
the normal matter surrounding us.
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* Quarks are further held together by another set of
particles called gluons.

* Because nuclear forces are very strong, quarks are
always tightly bound to each other and are not free,
even in the vacuum of empty space.

* The nuclear force that holds quarks together is
explained by a theory called quantum chromodynamics.

* |t predicts that at sufficiently high (by all means
extreme) energies, nuclear matter can become
‘deconfined’ to create a new phase of matter in which
quarks don’t have to exist in clumps.
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A public an installation outside a United
Hations conberence on plastics, in Ottawa,
Ontasic. a»

Plastic treaty
talks conclude
in Ottawa with
little progress

Jacob Koshy

Activist and environmentalist groups have
termmied the Global Plastics Treaty
negotiations that concluded in Ottawa,
Canada, on Tuesday as “disappointing™.
Mearly 192 member countries deliberated
for nearly a week to iron out a legally
Dimdling agreement to “end plastic
pollution™. This was the fourth round of
talks since countries resobved in 2022 1o
eliminate plastics and formed an
Intergovernmental Negotiating
Committee (INC), which consisted of

cernment representatives tasked with
drawing up a timeline for countries to not
only eliminate plastic use bat also halt
production.

However the elose connection between
plastics and the oil economies of
prominent countries, the vast
manufacturing businesses that revolve
around making and supplying different
grades of plastics, the near ubiguity of the
polymer’s use in a variety of applications
and the paucity of affordable, equivalent
alternatives constinute the biggest
roadblocks t its elimination, Because
plastics do not easily degrade organically,
they pollute marine and terrestrial
eoosystems and have been long
characterised as among the toughest
environmental contaminans.

“The INC has onee Failed 1o ask
the most fundamental question to the
success of the future treaty: how do we
tackle the unsustainable production of
plastics?™ said Jacob Kean-Hammerson,
Envirommental Investigation Agency,
United Kingdom and who was present at
the talks.

The fourth round of talks was expected
1o delivera e whereby primary
plastic prodisction was to halt, This didi’t
happen, though countries agreed o move
forward with and come up with more
detailed assessments of emissions,

The close connection between
plastics and the oil economies of
promi countries itutes
the biggest roadblock to its
elimination

production, product design, waste
management, problematic and avoidable
plastics, fimancing, and a just transition,

“We caiie o Otkawa 1o advance the
text and with the hope that membsers
would agree on the inter-sessional work
required to make even greater progress.
ahead of INC'S, We leave Ottawa having
achieved both goals and a clear path to
landing an ambitious deal in Busan ahead
of us,” said Inger Andersen, Executive
Director of the UN Environment
Programme (UNEP), “The work, however,
is far from over. The plastic pollution
crisis continues to engulf the world and
we have just a few months lefi before the
end of year deadline agreed upon in
2022, she noted,

liter-sessional work is expert meetings
that take place between the official INC
sessions and expected to catalyse
agreement on key issues. The next
meeting, expected to be the final one , is
scheduled for November 2024 in Busan,
South Korea.

“India opposed restrictions on
producing so called primary plastic
polymers or virgin plastics, anguing that
prodiction redictions exeeed the scope
of UNEA [United Nations Environment
Assembly] resolutions. While
acknowledging the chemicals used in
plastic mamufacturing, | Tighlighted
that some are already subject to
prohibition or regulation.
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Global Plastics Treaty

e Activist and environmentalist groups have termed the Global
Plastics Treaty negotiations that concluded in Ottawa, Canada, on
Tuesday as “disappointing”.

e Nearly 192 member countries deliberated for nearly a week to iron
out a legally binding agreement to “end plastic pollution”.

e This was the fourth round of talks since countries resolved in 2022
to eliminate plastics and formed an Intergovernmental
Negotiating Committee (INC), which consisted of government
representatives tasked with drawing up a timeline for countries to
not only eliminate plastic use but also halt production.
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End Plastic Pollution: Looking forward R

UNEA-S5.2
INC-1
28 Feb - 2 Mar | Nairobi, Kenya |
Adoption resolution 5/14 End 28 Nov - 2 Dec | Punta » " n
Plastic Pollution: Towards an del Este, Uruguay - NG-% he-s
International Legally Binding Preceeded by a multi- 13-19 Nov | 21-29 April | 25 Nov - 1 Dec |
SERTERE stakeholder forum Nairobi, Kenya Ottawa,Canada Busan, Republic of Korea

adoption and opening for signature
the new instrument

UNEA-5 resolution sets the ambition of
completing the INC work by the end of 2024

|
|
|
|
OEWG INC-2 UNEA-6 i Diplomatic Conference
I [ ] L] L)
30 May - 1)un | 29 May -2 June | 26 Feb - 1 Mar | Nairobi, Kenya | of Plenipotentiaries
Paris, France i
Dakar, Senegal Report progress of the INC | Mid 2025 | For the purpose of
i
|
|
|
|
|
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e However the close connection between plastics and the oil
economies of prominent countries, the vast manufacturing
businesses that revolve around making and supplying
different grades of plastics, the near ubiquity of the polymer’s
use in a variety of applications and the paucity of affordable,
equivalent alternatives constitute the biggest roadblocks to
its elimination.

e Because plastics do not easily degrade organically, they
pollute marine and terrestrial ecosystems and have been long
characterised as among the toughest environmental

contaminants
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e “India opposed restrictions on producing so called primary plastic

polymers or virgin plastics, arguing that production reductions
exceed the scope of UNEA [United Nations Environment Assembly
resolutions.

e While acknowledging the chemicals used in plastic manufacturing,

India highlighted that some are already subject to prohibition or
regulation.
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Analysing labour on a warming plane!

The link between labour productivity, human he:
International Labour Org

FULL CONT
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The story so far:
e Imernational Labour
Organization’s (ILO) latest
report, ‘Ensuring safery and
health at work in a changing
climate’, is an urgent call to ensure the
future of [abour is climate proofed and to
address the constantly evolving work
envirenment &s the planet warms. The
UN body states that well over a third of
the world's population, are exposed to
excessive heat annually, leading to almost
23 million work-related injuries.

What are the emerging hazards?

The ILO has identified six key impacts of
climate change, They are - excessive
heat, solar ultraviolet radiation, extreme
weather events, workplace air pollution,
vector-borne diseases and agrochemicals.
These could lead to a range of health
issues such as stress, stroke amd
exhaustion. The ILO mentions agriculture
workers, workers in the construction
sector, conservancy workers in elties and
those emiployed in transport and tourism
as most affected by climate change. Itis
also important to take note of the global
rise in gig employment, which is highly
heat-susceptible. Glg workers constiute
about 1.5% of India’s total work force,
which is projected to grow to about 4.5%
by 2030, according to a Nassoom study. In
the Indian context, all these segments put
together suggest that about 80% of the
country's 2023 workforoe of G00 million
is susceptible to heat-related hazards.

Which sectors are affected?
Agriculture is by Far the most heat
susceptible sector globally, particularly so
in the developing world, e informal
farm labourers work with litthe to no
weather protection. The NSSO data of July
2008 June 2009 reveal that almost 9% of
Indian farmers own less than two
hectares of land. and eam an average
monthly income of a litthe over THLO00
with Farmers in the botom three States of
Jharkhand, Odisha and West Bengal
earning as low as $4,895, ¥5,112, and
¥6,762. This leaves little room for them o
imvest in adapting to a warming planet.

Agriculture is followed by India's
sprawling Micro, Small and Medium
Enterprises (MSME) sector that employs
about 21% of the country’s workforce, or
more than 123 million workers, The
overwhelming informalisation of the
sector has meant e to no oversight of
worker conditions by State Occupational
Safety and Health (05H) departments,
beaving them highly vulnesable wo heat
hazards, This sector is followed by the
basilding and construction segment which
constitutes about 70 million workers,
almost 12% of India‘s workforce. Workers
here mast cope with the urban heat
island effect, as construction ks a highly
urban-centric economy, with rising
growth in cities. Construction workers are
also the most prone to physical injuries.
and air pollution relared lealth hazards,
like asthma, as several Indian cities are
among the most polluted globally.

What laws address workplace safety ?
A range of more than 13 central liws in
Inkia inchuding, the Factories Act, 1948,
the Workmen Compensation Act, 1923,
the Building and Other Construction
Workers Act, 1996, the Flantations Labour
Act, 1951, the Mines Act, 1952 and the
Inter-State Migrant Workmen Act, 1979,
regulate working conditions across
several sectors. These laws were
consolidated and amended in September

-

Scorching heat: & vendor sclling cocanut water at abeach in Mumbai on April 23, REUTERS

2020 under one law - the Occupational
Safety, Health and Working Conditions
Code, 2020 (0SH Code, 2020). While
several unlons are critical of the new low
for watering down safety and inspection
standards, the Union government is yet o
offic ofify its enforoement. This has
meant that unions and the judiciary
continee (o rely on the older liws to seek
redress and accountability.

The Indian Factories Act defines a
factory as an enterprise with “10 or more”
workers, but those registered under this
law are less than a quarter of a million
based an the laest available data, The
Labour Bureau in its 2020 report
observes “an increase of 248% in the
number of wtal registered factories that
15, from 2,22,012 in the beginning of the
year 1o 227,510 at the end of the year
020" This means the overwhelming
majority of India's 64 million MSMEs are
i registered under this ko, and are
therefore outside the purview of
governmental inspections.

=

What do they say about heat hazards?
When it comes to dealing with
occupational heat, the Factories Act
broadly defines “ventilation and
temperature” and leaves it to the States to
decide optimal standards based on
specific indusries. However, these
regulations were framed more than five
decades back, For instance, Maharashira
Framed its rules under the Law in 1963,
while Tamil Nadu did soin 1950. Both
these rules mention a maximum wet bull
temperature of 20°C o a shop loor with
a height of 1.5 metres and also mention
provisioning “adequate air movement of
at least 30 meters per minute”.

But these rules lack a breakdown of
thermal comfort based on the level of
activity, nor do they mention air
conditioning, or other cooling
alternatives. This is not surprising as the

rules were framded much before air
conditioning became common as a heat
coping method. But in the developing
workd, air conditioning |s still a uxury au
homes and a significant expense for
businesses. With a warming climate, the
government predices 50% of Indian
homes would have ACs by 2087, but we
lack these numbers for businesses,
indicating an urgent need w update
India’s Factories Act to incorporate
technological changes in provisioning
thermal comfort at businesses and add
more categories of industries based on
evolving production processes, Brazl for
instance, mandates a stoppage of work
“in cases where the WBGT (Wet Bulb
Global Temperature) rises above 29.4°C
fior bow imtensity work, 27.3°C for
moderate intensity work, 26.0°C for high
intensity work, and 24.7°C for very high
intensity work," the IL0O mentions.

Speaking about extreme heat and
instances of friction with top corporate
meanagement, S, Kannan, the leader of the
recognised union at the EMW assembly
plant at Mahindra World City, Chennai
{which represemts more than 200 of the
50 employees), pointed o an instance at
the company where workers demanded
additional “lemon juice, buttermilk, and
tender coconuts at the canteen” to ensure
Iydration last year, He clabmed that the
workers concerns were scoffed at by the
management xs “petty” issues for “high
income earners™. Moreover, Mr. Kannan
said that unions are pressured to submit
ot oaly From the management bt lrom
the State’s bureaucracy whe point to the
“difficulty” in getting wop class industries
to et up shop in Tamil Nadu. They accuse
unions of disincentivising MNCs from
their expansion plans.

What about other climate hazards?
Amendments are also required to address
the handling of effluents and byproducts

disposal, as they could significantly
impact human health based on
temperature, Hindustan Unilever's
thermometer manufacturing plant in
Kodaikanal, Tamil Nadu was shut in 2001,
as it was found disposing mercury-laced
glass waste in the centre of the town.
Fromifine reports that the company
dumped 74 tonnes, leaving townspeople
exposed to a highly toxic and vapourable
chemical that causes a range of diseases
from birth defects to several types of
cancer, “This was our main case in the
Madras High Court against the company,”
tells 5. Meenakshi, whe was ameng a
battery of liwyers representing
retrenched workers and townspeople
secking redress for the serious illnesses
cawsed across Kodaikanal that were
attributed to Mercury exposure. A change
denied by Unilever, even as it reached an
out of court settlement with workers in
2016 after a decades-long battle.

Anather significant oceupational [llness
10 be addressed in the coming decades
would be the possible rise in silicosis
cases, Silicosis is a fatal and incurable
pulmonary disease caused by what is
commaonly called “hing dust™, the fine
particulate maner emitted in the mines of
coal, precious gems like quanz and
diamonds and stone quarries, India is set
o record its highest coal production ever
inihe financial year 2023-24 and has
expanded the number of ming
rising power demand, leadi
increase in the probability "
exposure, In 2006, the Supremi: Court
ordered the Gujaral government to pay £3
lakh as compensation 1o the families of
238 victims who died of silicosis while
working at a quartz mine in Godhra. The
Court blamed Gujarat’s bureavcracy for
“‘neglecting’ to protect the adivasl migrant
labourers who waorked in the mines.

It would have been the job of
inspectors under the Factories Act to
inspect and enforoe the provisioning
gears that protect emplovees from silica
exposure. While the T.N. and Maharashtra
rules under the Factories Act elaborate on
silica exposure prevention, they do not
mankate the use of silica remaoval
technologies at stone quarries or mines.
Again, these technologies were not
available when these rules were framed.
Mr. Kannan says that, “labour
conciliation, industrial safety and worker
welfare are weak wings of the
government, There are several vacancies,
both at the inspector level, and at the
clerical level, and our main concern is
training, sensitisation and the
competence of inspectors 1o comduct
specialised inspections.” He spoke about
instances where inspectors fear the
“influence ihat private sector
management, particularly, MNCs wichd™
with State bureaucrats. However, a retired
official from Tamil Nadu's Directorate of
Industrial Safety and Health, R.
Jayakumar countered the charge of
incompetence and unfilled job posts in
the department he headed. He stated
vacancies might have been temporary. *In
fact, when the BOCW Act (Buildings and
Construction Waorkers Act, 1996) was
enacted, we formed a mew wing and
created new posts to look ino its
implementation,” Mr, Javakumar sakd,
referring to the law that regulates
employment in the constrection sector.
But lve admitted that climate change
Fises coneens aboul working conditions,

Often the link between labour
productivity, human health and climate
change gets scant attention, as the focus
remains on economic and infrastructure
resilience, The ILD report points to the
need w ensure a universally accepted
regulatory framewaork to climate-proof
wirk and workers.

ilth and climate change gets scant attention, as the focus remains on economic and infrastructure resilience. The
Nizations latest report points to the need to ensure that kibour becomes climate proofied
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Impacts of cimate change,
They ane — excessive heat,
salar ultraviolet radiation,
extreme weather events,
workplace air pellution,
vector-borme diseases and
agrochemicals,
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When it comes to dealing with
occupational heat, the
Factories Act beoadly defines
“wentilation and temiperatune”
and leases it to the States to
decide optimal standards
based om specific industries,
Hawever, these regulations
were framed mone than five.
decades back.
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Amendements are atso required
o address the handing of
eHluents and byproducts
dispasal, 3t they could
sgnificantly impact human
health based on temperature,
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ILO Report on health and climate
change

T he International Labour Organization’s (ILO) latest
report, ‘Ensuring safety and health at work in a changing
climate’, is an urgent call to ensure the future of labour is
climate proofed and to address the constantly evolving
work environment as the planet warms.

The UN body states that well over a third of the world’s
population, are exposed to excessive heat annually,
leading to almost 23 million work-related injuries.

The Hindu analysis by saurabh pandey sir



Which sectors are affected?

e Agriculture is by far the most heat susceptible sector globally,
particularly so in the developing world, where informal farm
labourers work with little to no weather protection.

e Agriculture is followed by India’s sprawling Micro, Small and
Medium Enterprises (MSME) sector that employs about 21% of the
country’s workforce, or more than 123 million workers.
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e The overwhelming informalisation of the sector has meant little to no
oversight of worker conditions by State Occupational Safety and
Health (OSH) departments, leaving them highly vulnerable to heat
hazards.

e This sector is followed by the building and construction segment which
constitutes about 70 million workers, almost 12% of India’s workforce.

e Workers here must cope with the urban heat island effect, as
construction is a highly urban-centric economy, with rising growth in
cities
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What laws address workplace safety ?

e Arange of more than 13 central laws in India including, the
Factories Act, 1948, the Workmen Compensation Act, 1923, the
Building and Other Construction Workers Act, 1996, the
Plantations Labour Act, 1951, the Mines Act, 1952 and the Inter-
State Migrant Workmen Act, 1979, regulate working conditions
across several sectors.

e These laws were consolidated and amended in September 2020
under one law — the Occupational Safety, Health and Working
Conditions Code, 2020 (OSH Code, 2020).
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e When it comes to dealing with occupational heat, the
Factories Act broadly defines “ventilation and
temperature” and leaves it to the States to decide
optimal standards based on specific industries.

e However, these regulations were framed more than five
decades back.

e Amendments are also required to address the handling
of effluents and byproducts disposal, as they could
significantly impact human health based on
temperature.
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