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More frequent and intense
heat waves are expected
with a rise in global tem-

peratures due to climate change.
In the last three decades, there
have been 660 heat waves across
India causing 12,273 deaths
(https://bit.ly/3pXxtNj). India,
with currently low penetration le-
vels of air conditioners (ACs), will
likely require substantial cooling
services to keep citizens healthy
and productive. The India Cooling
Action Plan (https://
bit.ly/3pZNm5B) projects the num-
ber of room air conditioners to be-
come about four times in the next
10 years, and about 10 times in the
next 20 years, making India the
world’s largest energy user for
cooling.

Scant data
Here lies a conundrum. Cooling
will likely be at the forefront of In-
dia’s adaptation to climate change,
but if cooling needs are met with
ineffi��cient ACs, it could be the
bane of India’s mitigation eff��orts.
Indian homes will be an important

site where this conundrum bet-
ween cooling needs and potential
emissions will play out. Despite its
clear importance, the implications
of an increase in residential cool-
ing demand have not been careful-
ly examined. Estimates of AC ow-
nership and usage, the two factors
which will determine the extent of
future cooling demand, have little
empirical backing. We know little
about what cooling appliances pe-
ople seek, and how and why peo-
ple make their purchase decisions.
The pursuit of energy effi��ciency,
too — for instance, who buys effi��-
cient technologies and why — re-
mains underexplored.

Delhi survey results
In a recently published paper
(https://bit.ly/3vBtTtu) in the Envi-
ronmental Research Letters, my
colleagues and I look at household
cooling patterns, and unpack hou-
sehold characteristics that are
leading to increased use of air con-
ditioners and adoption of energy
effi��cient choices. The fi��ndings are
based on a door-to-door house-
hold survey in areas of Delhi, with
above average levels of AC
penetration.

We fi��nd that the desired levels
of cooling vary greatly even among
relatively homogenous communi-
ties. In Delhi’s wealthy neighbour-
hoods, 43% of the households own
an AC, 39% own coolers and 18%

only have a fan. Further, the way
households use ACs also diff��ers
quite a bit. While most households
use an AC for three to four hours a
day during peak summer months,
about 15% use ACs for over eight
hours a day. It is interesting to note
that the India Cooling Action Plan
in its estimation of residential
cooling demand, assumes that an
average household uses an AC for
eight hours a day, which as per our
study seems to be an upper
bound. People prefer diff��erent AC
set-point temperatures, again indi-
cative of varying perceptions of
thermal comfort. Half of the hou-
seholds set their ACs between
24°C-26°C, and 27% prefer their AC
temperature to be between
21°C-23°C. This wide range of pre-
ferred AC temperatures have im-
portant implications on energy de-
mand requirements, as every 1°C
increase in AC set-point tempera-
ture can lead to additional 6%

energy savings (https://
bit.ly/2TDcd3j). 

Unfortunately, energy effi��cien-
cy does not feature as a priority in
the purchase of cooling applianc-
es. Only 7% of the households
have an energy effi��cient (star-rat-
ed) fan, and 88% of the coolers are
locally assembled. Most people
prefer to buy a three-star AC, and
less than 20% of AC-owning house-
holds bought the highest rated
fi��ve-star AC.

An obstacle
Large-scale adoption of effi��cient
cooling appliances will be essen-
tial to providing the required ther-
mal comfort in a low carbon man-
ner. We fi��nd that low levels of
energy effi��ciency awareness are a
major bottleneck that hinders the
purchase of more effi��cient ap-
pliances. A third of the households
did not know of the Star Labelling
programme, which is a govern-
ment programme mandatory for
refrigerators and air conditioners.
Of the households that had heard
of the programme, only half of
them understood what it meant.
We fi��nd that it is this set of in-
formed households that are more
likely to own a higher effi��ciency
AC, and also likely to use the ap-
pliance effi��ciently. Higher upfront
cost and low market availability of
more effi��cient air conditioners
(four-star and fi��ve-star) are other

reasons for buying a less effi��cient
AC. We fi��nd that many households
also use alternative cooling strate-
gies to keep cool, with the use of a
fan being the favourite non-AC
cooling option, and use of non-
energy cooling methods such as
natural ventilation being a com-
mon practice. Households using
such non-AC cooling methods
were found to use their AC for few-
er hours. 

Other solutions
The impending cooling demand
transition in India off��ers a poten-
tial advantage. Because a majority
of investments in cooling technol-
ogies, infrastructure, and beha-
viours are yet to be made, there is
a unique opportunity to lock-in
energy effi��cient consumption pat-
terns. Awareness campaigns on
the benefi��ts of energy effi��ciency
along with subsidies and fi��nancial
incentives that help with the high-
er upfront costs can help drive up
the adoption of more effi��cient
technologies. Encouraging the use
of passive cooling alternatives in-
cluding energy effi��cient building
designs can help provide the de-
sired thermal comfort with re-
duced dependence on energy in-
tensive cooling technologies.
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Energy ineffi��ciency can short circuit cooling India
As Indian homes will be a key site where future cooling demand will play out, awareness of energy effi��ciency is crucial 
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