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Health and economic impact of air pollution in the states of
India: the Global Burden of Disease Study 2019

India State-Level Disease Burden Initiative Air Pollution Collaborators™

Summary
Background The association of air pollution with multiple adverse health outcomes is becoming well established, but
its negative economic impact is less well appreciated. It is important to elucidate this impact for the states of India.

Methods We estimated exposure to ambient particulate matter pollution, household air pollution, and ambient ozone
pollution, and their attributable deaths and disability-adjusted life-years in every state of India as part of the Global
Burden of Disease Study (GBD) 2019. We estimated the economic impact of air pollution as the cost of lost output due
to premature deaths and morbidity attributable to air pollution for every state of India, using the cost-of-illness
method.

Findings 1-67 million (95% uncertainty interval 1-42-1.92) deaths were attributable to air pollution in India in 2019,
accounting for 17 8% (15-8-19.5) of the total deaths in the country. The majority of these deaths were from ambient

» ®

Crosshark

Lancet Planet Health 2020

Published Online

December 22, 2020
https://doi.org/10.1016/
52542-5196(20)30298-9
*Collaborators are listed at the
end of the Article

Correspondence to:

Prof Lalit Dandona, Indian
Council of Medical Research,
New Delhi 110029, India
lalit.dandona@icmr.gov.in

AREET

—

—

AHIERY
HE= 61

> ERERERTHOEM

),

A5

ODA

S RE R L

VEXLGEE

DT TH



HiE

o ZHHIBOYFEIZISCT-F CTHGRIEEGEZ SO YA DELEEZBRASHIIZT S,

« RMNLG BB ARBDEEREAZTHLNZIT S,

(%) Yy SUSTAINABLE é"'

80 & DEVELOPMENT ALS
ATER

3 4 RoBVARE H-F8E lﬁtiktl'ﬂo
lltll& BRI L& EERPI

kit > N @’ ]
gz  EEEEE 10 B | 12

i & O QO

LU TS HORDEE l ORPEG H=bi=o
13 RUBLHRE 14 ¥53 ea-) 17 QI&QIL/&") &)
SUSTAINABLE
DEVELOPMENT

1 e

GOALS

BASES

1990 95 2000 05 10 15 20
() 19924F % i L 7= 224t (AT 1500 397 160 700 98 5 WF 2022% 26 | S 8 6




c ANRDITILE—A2TIZ
 AFHFIEmTETILTHERE
- E=RIFHEFEZDEHF

MEFAENE

 t£IZEITS)

=

B2 3808
/=2

TONE

HREL



ARDITIVE—AUTICHETIANERZREL

=B (s, &£#5) (Li & Managi, 2023)
160 AHICEELSTA—NIILT =2y AV EEMERRETIVICEI ST TRTOBRARLGERREREEE,

e O2a21 =74 (Piaoetal.,2021a)
« BAEBEAREDRIEELVA (Piao & Managi 2022; Li & Managi 2022)
« AMERFHBER)EDEE % (Piao et al., 2021b)

O REITFEIZRSMEALANILDREEAET —4

30| The Slope of Monthly Change
[*0.01 ug/(m3 * month)]

-10-8 6 4-20 2 46 810

150
Fig. 15. Map of monthly change trends of ground-level NO; concentration (0.01 ug/(m® x month)), Jan 2015 — Oct 2021.
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Fig. 12. Map of average monthly ground-level NO, concentration (ug/m®), Jan 2015 — Oct 2021.
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Hazards
e.g., heatwaves, droughts,
wildfires, floods, storms,
sea level rise, .
ocean acidification,
ocean oxygen loss

Climate change

Overfished stocks

Ir Examples of ecosystem losses
. and damages
Human systems Ecosystems, Excessive drought
exposure species
vulnerability, exposure, vulnerability —
limits to adaptation, limits to adaptation, /= : ~—
losses and losses, extinctions ——
damages

and damages / ﬂ -:-:;: é‘
i-o‘ﬁ p o

N —

Impact

Ch a
COngerye restor®

Oy
v ,_vy,}(\/ )

"/, PR 0 S
~_"Velihoods, pcosys\*™-

Climate, biodiversity, and human society are coupled through dynamic interactions across scales.
Human-caused exploitation and climate change are increasingly threatening biodiversity and nature’s

contributions to people, causing losses and damages exemplified through overfished stocks and excessive
drought that harm productive habitats.

Portner et al., Science 380, 256 (2023) 21 April 2023

Climate actions

Ecosystem

Food

Improve livestock and graRzing management

Biodiversity actions
Conserve forest sinks

Conserve blue carbon

Forest restoration

Blue carbon restoration
Conserve and restore peatlands
Sustainable forest management
Afforestation

Avoid loss of natural ecosystems

Increase and improve protected areas X

Restore degraded ecosystems Restore
Rewild and restock species ‘,!-’

Climate-smart agriculture —

dduce food waste Sustainable agriculture

Dietary change Sustainable fisheries Manage
w
Reduce pressure on ecosystems =
Energy Bioenergy and BECCS Fire management
(‘\ Solar energy ol Y
\Z» Hydropower Reform subsidies iransto ’
Other alternative energy Sustainable production and consumption 1 ',_ 4
Positive effects on biodiversity actions Negative effects on biodiversity actions
Biodiversity actions » Climate actions
Protect Avoid loss of natural ecosystems Conserve forest sinks
’ Increase and improve protected areas
= Conserve blue carbon
._'_a C Restore.degraded ecosyster.ns Forest restoration Ecosystem
— Rewild and restock species Blue carbon restoration m
Manaa Sustainable agriculture Conserve and restore peatlands
» Sustainable fisheries Sustainable forest management

Transform

Reduce pressure on ecosystems

; Afforestation
Fire management

Climate-smart agriculture Food
Reform subsidies If;:meflggdﬁwastagd grazing management : t
1 " Sustainable production and consumption Dietary change :
Mainstream biodiversity &;:x;g&::‘d LR n%

\Z»

Positive effects on climate actions

Negative effects on climate actions

Portner, H. O., ... Managi S., ... & Val, A. L. (2023). Overcoming the coupled climate and biodiversity crises and their societal impacts, Science

Portner, H. O., ... Managi S., ... & Ngo, H. (2021). Scientific outcome of the IPBES-IPCC co-sponsored workshop on biodiversity and climate change.
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Kurita, K., & Managi, S. (2023). New economic geography model with natural capital and migration congestion effect. Economic Analysis and Policy
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Chen, S., Managi, S., Kurita, K. Wakiyama, T., & Kagawa, S. (2023) Inclusive Wealth Footprint for Cities in Japan: Regional clusters for Sustainable Development.
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Chen, S., Managi, S., Kurita, K. Wakiyama, T., & Kagawa, S. (2023) Inclusive Wealth Footprint for Cities in Japan: Regional clusters for Sustainable Development.
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among prefectures in Japan
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Chen, S., Managi, S., Kurita, K. Wakiyama, T., & Kagawa, S. (2023) Inclusive Wealth Footprint for Cities in Japan: Regional clusters for Sustainable Development.



Skyline figure of the capacity overload in prefectures
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« Pandey, A., Brauer, M., Cropper, M. L., Balakrishnan, K., Mathur, P., Dey, S., ... Managi S., ... & Dandona, L.
(2021). Health and economic impact of air pollution in the states of India: the Global Burden of Disease Study
2019. The Lancet Planetary Health (1F:28.75), 5(1), e25-e38.
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 Portner, H. O., Scholes, R. J., Agard, J., Archer, E., Arneth, A., Bai, X., ... Managi S., ... & Ngo, H. (2021).
Scientific outcome of the IPBES-IPCC co-sponsored workshop on biodiversity and climate change.

o Portner, H. O., Scholes, R. J., Arneth, A., Barnes, D. K. A., Burrows, M. T., Diamond, S. E., Duarte, C. M.,
Kiessling, W., Leadley, P., Managi, S., McElwee, P., Midgley, G., Ngo, H. T., Obura, D., Pascual, U., Sankaran,
M., Shin, Y. J., & Val, A. L. 2023. “Overcoming the coupled climate and biodiversity crises and their societal
impacts”, Science (1F:63.832), 380(6642), eabl4881.
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