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Introduction

Delhi has become uninhabitable for the better part of
the year. Its summer is unbearably hot and its winter
particularly unbreathable.

A study by the Centre for Science and Environment
(CSE), which analysed Landsat 8 satellite images, re-
ported that the land surface temperature (LST) have
soared in di erent parts of Delhi between 2014-2022
(see gure 1). While there were some relatively blue
spots, which signi es cooler temperatures in the g-
ure, in 2014, it is mostly deep red 8 years later. As
per this study, Delhi’s highest ever LST of 53.9°C was
recorded on May 16, 2020. To be sure, the LST is
usually higher than the air temperature, but even the
latter has touched a record 52.3°C on 29 May 2024
during the heatwave that year, according to the India
Meteorological Department (IMD).

While the winter months give respite from the swel-
tering heat of May, they come with their own set of

problems. Pollution is at its peak during the months
of Oct-Jan every year. We must add an important
caveat here. Talking about pollution for the winters
in Delhi gives the impression as if it is under control
rest of the year. Nothing could be further from the
truth. Pollution in Delhi is a yearlong problem. It
just gets dangerously worse during the winters. Figure
2, based on Central Pollution Control Board (CPCB)
data, shows how the quality of air has been over a pe-
riod of 7 years (2017-2023). A few things stand out in
the gure. One, Delhi has had only two days of healthy
air per year (as per the WHO standards of AQI<50)!
Two, people are inhaling air un t for breathing for
close to ve months every year on an average. Three,
and quite remarkably, even for 2020, a lockdown year,
things have only marginally been better (5 instead of
2 days of healthy air quality). It’s clear there is some-
thing systemically wrong.

Part of Delhi’s problem is global, and part local.
Soaring temperatures over time is re ective of climate
change for which Delhi alone is not responsible. But a
signi cant part of the rise in the temperature is con-
tributed by the city and its surrounding urban ar-
eas. Delhi, like other urban centres world over, suf-
fers from what is called the Urban Heat Island (UHI)
e ect, where urban metropolitan areas experience sig-
ni cantly higher temperatures than their surrounding
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Figure 1: Delhi’s summers
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Figure 2: Air Quality in Delhi



CONTENTS

rural or suburban areas. This is because of high heat
absorption by concrete and asphalt; lack of "sweat-
ing" by plants (evapotranspiration) which could have
cooled the air down; tall buildings trapping heat and
blocking wind which could have carried a part of the
heat away; anthropogenic heat generation by the ACs,
cars, industries etc. Much like climate change, there
is a feedback loop here. The hotter a city becomes,
more is the use of air cooling devices, which further
generates heat, thereby, creating a vicious cycle.

Pollution, on the other hand, is much more of a
local problem. The sources of pollution are local since
pollutants have a geographically concentrated impact.
The sources of pollution in Delhi come primarily from
the way Delhi travels, the way it builds its o ces and
homes, and the stubble burning that takes place in the
nearby rural areas during the winter season. Some of
these polluting sources can be eliminated while others
can be controlled to a large extent.

Whatever the causes, the impacts of heat or pollu-
tion are not class neutral. The poor su er more from
both heat stress and pollution because of where and
how they have to live as well as a lack of nancial
means to adapt to these changes.

Against this backdrop, this study looks at the ris-
ing heat stress and air pollution in Delhi. The idea
is to understand what are people’s perceptions about

and how are they coping with the twin crises. To what
extent is their class position shielding them from the ill
e ects of these crises? Do they believe the government
is doing enough to tackle them? And last, but not the
least, what, in their opinion, can be done about it?
This report has the following structure. Chapter 1
presents a thematic summary of literature on these is-
sues both at the global level and Delhi speci ¢ studies.
Chapter 2 describes the survey design. Our survey was
visualised at two levels { home and workplace. Heat
stress and exposure to pollution where people live has
been explored in chapter 3, which are responses at the
level of the household. On the other hand, their expe-
rience at the workplace has been explored in chapter
4, the information for which has been collected for all
working adults in these households. The questionnaire
used has been attached at the end of this report.
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Chapter 1

Thematic Survey of
Literature

General Studies on Heat Stress
and Climate Vulnerability

Global and national research underscores that heat-
related mortality risks rise non-linearly, with signi -
cant vulnerability among the elderly, children under
ve, and those with pre-existing conditions Prayas
(Health Group) [2022]. In India, excess mortality
during heatwaves has been documented as high as
43.1% in cities like Ahmedabad, often resulting in se-
vere acute morbidity and multiple organ dysfunction
Mourougan et al. [2024]. To manage these risks, inter-

national standards like 1SO 7243 provide a framework
for assessing occupational heat stress using the Wet
Bulb Globe Temperature (WBGT) index across var-
ious work intensities 1SO [2017], ?], Venugopal et al.
[2015]. Successful interventions, such as the Ahmed-
abad Heat Action Plan, demonstrate that coordinated
early warnings and community adaptation can e ec-
tively reduce these death tolls Ahmedabad Municipal
Corporation [2018].

The economic burden of heat is equally severe,
with India projected to lose 5.8% of its total working
hours ] the equivalent of 34 million jobs | by 2030 due
to thermal stress ILO [2019]. Micro-level data from
Indian manufacturing shows that a 1°C temperature
rise correlates with an average 2.1% drop in annual
output, primarily through reduced labor productivity
and increased absenteeism even in climate-controlled
environments Somanathan et al. [2021]. This loss of
work capacity is particularly acute in tropical regions,
where projected global GDP losses could exceed 20%
by the century’s end Kjellstrom et al. [2016].

Vulnerability is often structural, as the \asset-
less poor™ are trapped in cycles where environmen-
tal degradation forces them into low-paid, hazardous
work to meet basic subsistence needs Barbier [2010].
Social protection measures like MGNREGS can mit-
igate this precarity, with access to job cards reduc-
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ing the odds of climate-related distress migration
by up to 66% Bharadwaj [2022], Bharadwaj et al.
[2022]. Furthermore, air pollution exposure follows
global patterns of environmental injustice, where low-
socioeconomic status communities consistently face
higher concentrations of PM2.5 and NO2 Hajat et al.
[2015], Chakraborty and Basu [2021].

Policy choices can lead to maladaptation, where in-
dividually rational protective strategies result in col-
lectively negative environmental or social outcomes,
such as diesel-powered cooling worsening local air qual-
ity Antoci et al. [2024], Juhola et al. [2016]. This
is compounded when vulnerability is \weaponized" to
justify the displacement or exclusion of marginalized
groups under the guise of security Thomas and Warner
[2019]. While major urban strategies like London’s En-
vironment Strategy or China’s air quality plans show
health bene ts, they can also impose regressive eco-
nomic costs on small businesses and deprived commu-
nities GLA [2018], Huang et al. [2018], CEBR [2023],
Wu et al. [2025].

Signi cant barriers persist in research and infras-
tructure, including fragmented data access and low
political prioritization of climate-sensitive health out-
comes in India Shrikhande et al. [2023]. Global
databases often fail to represent localized pollution
hotspots, leaving the exposure of street vendors under-

reported Schwela and Haq [2020]. Rising temperatures
also amplify energy demand for cooling, creating a ten-
sion between adaptation and carbon mitigation van
Ruijven et al. [2019]. In rural areas, this necessitates
the development of Community Cooling Hubs to sup-
port agriculture, dairy, and healthcare Kumar et al.
[2021a]. Finally, the link between informal settlements
and occupation creates a double burden of exposure
that urban climate policy must explicitly address Dod-
man et al. [2023], Gough et al. [2019], Satterthwaite
et al. [2020].

Delhi Studies on Heat Stress and
Informal Labor

In Delhi, nearly 88% of the city is categorized as being
under moderate to highest heat stress risk, with spa-
tial hazards heavily in uenced by population density
and weak infrastructure Kacker et al. [2024]. Although
summer air temperatures have remained relatively sta-
ble, an 8% rise in humidity has added 3.3°C of e ec-
tive heat stress to the urban environment via the Heat
Index CSE [2024]. The urban heat island e ect pre-
vents nighttime cooling in the city core, while rapid
urbanization and built-up expansion correlate directly
with rising land surface temperatures that frequently
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exceed 40°C CSE [2024], Das et al. [2024]. These
factors collectively challenge Delhi’s progress toward
global sustainability goals Kumar et al. [2021b], Deb-
nath et al. [2023].

The health consequences are stark, as landlocked
Delhi records up to 43.4% higher mortality during ex-
treme heat events compared to coastal metros Bont
et al. [2024]. Current monitoring often under-reports
this risk; personalized indices show that nearly 98%
of the city can be under extreme heat stress during
peak maxima, requiring more granular and personal-
ized early warning systems Kacker et al. [2025].

Informal workers bear the heaviest burden, with
heatwaves causing net earnings to plummet by 40%
and every 1°C increase in wet-bulb temperature re-
ducing labor supply by 19% Patwary [2025]. Work-
ers in Delhi’s slums report reshaping their workdays
to night shifts to avoid peak heat, leading to chronic
sleep deprivation and exhaustion Greenpeace India
[2025]. Vulnerable groups like domestic workers face
pre-existing precarity, where a single healthcare visit
can cost three-quarters of a week’s wages WIEGO
[2020]. Outdoor workers, including sweepers and rick-
shaw drivers, also show high rates of restrictive lung
impairment from the dual exposure to extreme heat
and hazardous air Barthwal et al. [2022].

Environmental injustice is evident in the spatial

distribution of resources; wards with high proportions
of children and outdoor laborers often have the least
access to mitigating greenspace Mitchell et al. [2021].
The 2024 Delhi Heat Action Plan attempts to ad-
dress this through multi-sectoral coordination and in-
frastructure upgrades like cool roofs and water kiosks
DDMA [2024]. However, public support for such poli-
cies can be polarized by gender and elite con ict,
particularly regarding exemptions for speci ¢ groups
from environmental regulations Beiser-McGrath et al.
[2021].
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Chapter 2

Survey Design

How were the samples drawn?

Since the study requires a coverage of residents from
di erent income brackets, we chose six localities in
Delhi { Adarsh Nagar middle income group (MIG),
Adarsh Nagar jhuggi jhopri (JJ) Cluster, New Seema-
puri JJ Cluster, Tughlakabad extension, Hauz Khas,
Vasant Kunj (see gure 2.1). The idea was to gather
samples from the low income group, the middle in-
come group, and the high income group households in
the city. Of these six location, two each belong to the
three broad income pro les. Our survey shows that
there is no clear one to one correspondence between the
two locations and their income pro les. While the JJ

clusters, by and large, covered the low income groups,
some low income groups (especially tenants of smaller
houses in the MIG areas) were living in the MIG areas
as well. Such an overlap did not exist in the a uent
part of the city.

While the households in the Hauz Khas and Vas-
ant Kunj areas were uniquely identi able with their
apartment/house number, the same was not the case
for the remaining four areas. So, we had to use two
di erent ways to draw random samples. For the high
income houses, we fed all the unique apartment/house
numbers to a computer programme and asked it to
randomly identify a certain number of houses which
the teams could survey. For the rest of the households,
we fed the google coordinates of the outer bound of the
area to be surveyed and asked Python to generate ge-
ographical coordinates (shown as blue pin drops in the

gure) for a certain number of households depending
on the total number of households we had to survey in
that particular locality.

There was an additional issue to take care of for
the MIG localities because, unlike the mostly single
storeyed JJ cluster houses, these were 2/3 storeyed
buildings. Since the extent of heat stress varies ac-
cording to the oor one lives on (with top oor being
the hottest), we had to also randomise the oor for
this set of households. Apart from the google coordi-






