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+ All causes attributable to Air pollution
Both sexes, All ages, 2019, Deaths per 100,000
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Black and Hispanics have higher exposure but contribute less to PM2.5
than whites in the US (Tessum et al. 2019 PNAS vol 116, no13)
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Chapter 2 Emissions Trends and Drivers

a. Trends in global GHG emissions by sector
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Emissions Trends and Drivers. In IPCC, 2022: Climate Change 2022: Mitigation of Climate Change.
Contribution of Working Group lll to the Sixth Assessment Report of the Intergovernmental Panel
on Climate Change (IPCC) doi: 10.1017/9781009157926.004
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+ Road injuries
Both sexes, All ages, 2019, Deaths per 100,000

Road injuries:

* 1.2 million deaths 2019

» Leading cause of death | ;
for 5-29 year olds ~

urden of Disease;THE INSTITUTE FOR HEALTH METRIC
EVALUATION, https://vizhub.healthdata.org/gbd-com
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+ All causes attributable to Low physical activity [:
Both sexes, All ages, 2019, Deaths per 100,000

Low physical
activity : 800K
deaths 2019
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The good news: we have good reasons and good solutions

Opportunities

Challenges
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Imperial College _ Examples:
London evidence on co-benefits of air pollution policies
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London . :
Benefits of reducing 40% of car travel,
Barcelona, Spain
air pollution Shifts to walking,
cycling and
public transport
42,783
tons/year CO2
emissions
avoided
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— Avoided premature deaths I —

Rojas-Rueda et al. Environment International 49 (2012) 100-109
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Health benefits (deaths avoided) of converting 50% of car
travel in Paris
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_ E Transport modes
Travel mode choice and stress: 3 - oyeing
@ 107 -~ motoring
- Motorized transport increases stress by 1% —-wsg__
compared other activities; 2 ~ T
- Walking reduces stress by 5% compared to ——f—f T T T
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- Cycling reduces stress by 11% compared to *E-m- t l
other activities; \E’\\
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Yang et al. 2021, Environment International 156
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v G) Dons et al. (2018) Transport mode choice and body mass
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London

e @
Transport mode use |Self-perceived health? _ _ _
davs/month OR (C] 95% Walking/cycling also associated

6_1303|1.oo (0-99, 1-02) with improvements in:
Y 102 (0-99, 1-04) - Self-perceived vitality, mental

Public transport 0-99 (0-98, 1-01) health, stress

. 0-99 (0:96, 1.02) - Social interaction, social
Bicycle 7ol 1:07 (1-05, 1-08)**

WEATTEH /7 M 102 (1-00, 1.03)* isolation

Avila-Palencia et al. (2018) The effects of transport mode use on self-perceived health, mental health, and social
contact measures: A cross-sectional and longitudinal study. Environment International 120
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Regression models assessing associations between the different transport modes and the health outcomes, adjusted for all the potential confounders.
_ aMixed-effects logistic regression models. PLinear regression models. Logistic regression models. All models were adjusted by age, sex, education, nationality, _
employment status, and city. Sample sizes: Self-perceived health (n=8218); Perceived stress (n=3241); Mental Health (n=3243); Vitality (n=3243); Loneliness (n=3247);
Contact with friends/family (n=3247). *p-values<0-05, **p-value<0-001.
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Why not?
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Cycle war? It's only just begun He Wanted to Unclog Cities. Now He’s
The removal of the segregated bike lane on Kensington High Street sparked a wave of protests. .
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+ The Streatham Wells LTN has caused ‘chaos’ since it was first introduced

South London council scraps planned LTN
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PUBLISHED: ebruary UPDATED:
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rat runs now have even more cars on
their roads

Southwark Council was forced into a U-turn after the official consultation was

The Telegraply nNews 2024 flections ksrael Ukraine Royals Sports Opinion Travel Health Life Entertainment B <

LTN scrapped after three-mile bus journey 2 -,
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Figure 1

Barriers to and enablers for integrating health as a cobenefit in urban climate policy. Political will and leadership, evidence base and
practice, and institutional arrangements were the three key domains identified in our systematic review of reviews. Addressing them and
their subdomains represent important leverage points to overcome fundamental hurdles to health-promoting climate change policy
making.

Annu. Rev. Public Health 2022. 43:255-70



Quantified health co-benefits
of climate/air pollution action

COMMENTARY

Climate action has valuable health benefits
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Supplemental Table 1: Studies addressing CC mitigation and relevant health co-benefits in urban settings (n = 21).

Andersen,

Author Location Mitigation Measure Environmental Impact Health Co-benefits
Europe (38% of results)
Reduce motorized transport; promote 1 e/atve 1o ‘“f (2021453‘3,2?#"9- NO: (. Yearly premature deaths prevented: NO;
. . active mobility; provide urban ooy Nk y ] " (291); Noise (163); Heat (117); Green
Annual Review of Public Health areemmg P (1+1?’1 Eslse (-5.4%), Green Space (Spac’e s éhysLal et iy ()35)
: o y - - Reduction in heatwave mortality by 2030:
arr Q< « ~Q e d Green roofs to control CC induced Relative to a no-heatwave baseline, " o
Barriers and Enablers for B e Tt B2 it Span 1001 3859 My Bt
a1 s Piiblic . - R i
Integrating Public Health Low-carbon policies n urban Reate o 2010 baselne: Green Moty SE3US Preveted, Grcen Mobily Scenar:
= o © ities  transport (increased physical activity  scenario (-290,000 t COzeq); Green Exortice scenano: Physical Activi 8oy
0 ~ 1 T+h- and improved air quality) Exercise scenario (-530,000 t COzeq) - Py ity .
.obenefits in Urban ' _ NO: (477) :
Climate Policy P TN Ut A B
_limate Folicy speed limit zones, bike lanes. 2 ed (8.5)
° Increase physical activity by replacing _
. e G e e g g % Yooy SHO emioirs  Prematue deaiopraried on
Maya Negev,' Leonardo Zea-Reyes,”** Livio Caputo,’ in cities _ :
Gudrun Weinmayr,® Clive Potter, Al car drivers living within a 30 min  Relative to the 2011 base case inlnner oy o eaths prevented from air
e 7 bicycle ride to work will shift to active ~ Stockholm, NO, concentrations uality improvements (31/year)
and Audrey de Nazelle> transportation modes. (-8.4%) q Y impt ¥

Annu. Rev. Public Health 2022. 43:255-70

Environmental Epidemiology 8(1):p €288, February 2024. | DOI: 10.1097/ EE9.0000000000000288 (&)

INCREASED ENERGY
SECURITY

HEALTHIER AIRTO
BREATHE

Fine particulate matter,

dioxide are
no, harmful electricity
pollutants ! 3ind

in sub-Saharan Africa

1 billion

health facilities

lacking reliable E (1] E]

access to electricity

Polluting heating / cooking

L J
-

els es o 2
poor indoor
ENEAY I

3 2 million people

Local renewable

energy sources

&  outweigh
implementation
of 1.4

3 HEALTHIER FOOD HEALTHIER CITIES &
TRANSPORT SYSTEMS

Meat-centric diets

account for

Transportation
accounts for about

of green house gasses
emissions |EESEEIS
CO: emissions
and deadly air pollution
and increase the risk for
cardiovascular disease, Tailpipe emissions cause
million years
cancer, type 2 diabetes, 7 8 of life lost
and others
S iaaity $ trillion loss in
health damage

outcomes

o,
N 4
W oo

Improving public transport
can open areas for
green spaces,

reduce air pollution,

protein source diets would
slow global warming  [CHEICIUCIEIN
_LCAN physical /r
~ improve EYXTVIN' ég
public health 09

Woodcock et

n

Scenario A = 35% of all trips done by
bicycles; Scenario B = 50% of all trips.
done walking

‘GHG emissions for the 5 cities relative to
the baseline (-1,139 to -24 423 t CO2yr)

Scenario A (cycling)/ B (walking) reduction
in annual deaths: Warsaw (113.4/19.8),
Prague (61/11.3), Barcelona (37 .8/3), Paris
(37.4/3.9), Copenhagen (113.4/3)

Promote sustainable transportation -

Relative to the baseline, CO2 emissions

Reduction in annual DALYs from increased

al. (2013) agﬁind and Visions 2030 Walking and Cycling from: Vision 1 (-26%); Vision 2 (-73%), physical activity: Vision 1 (-3774); Vision 2
(94) project Vision 3 (-83%) (-6106), Vision 3 (-8606)
Rojas Rueda - ) Yearly premature deaths avoided due to
etal. (2012) ga::\ona, zefliﬁ:'g ;IEL% ngttr:lzr‘;gb{jéartnps ?:‘QBE/IEZ?C%A;;J( yearly GHG emissions PMzs improvements (10) and enhanced

P yeling P P ' physical activity (44)

North America (24% of results)

ZZT?Q‘%S;&) Montreal, Transportation mode, land use and Relative to 2061 BAU, GHG emissions Optimal scenario reduction in health burden
h Canada fleet emission scenarios for optimal scenario (-39%). from increased walking (-33% DALYS)

) From 2000-2016, LEED buildings ‘Air quality improvements reduced
MacNaught ) Improve energy efficiency and oot ,,¢1eq emissions of CO2 (-30.6 MT),  premature deaths (172 to 405), hospital
onetal. US cities environmental quality of buildings .

20185 (52 o | EED coifat S02 (-36.6 kt), NOx (-28.2 kt), PM2s (0.4  admissions (-171), asthma exacerbations (-
¢ ) (52) roug certification kt) 11,000), respiratory symptoms (-54,000;
Tétreault et Public transit investments in " Reduction in the overall burden of
al. (2018) g;’:;’;:‘ Montreal, with 8 and 19 new subway ?;':i‘;‘:r:;ggsﬂ( 18'2;& NO2 transportation because of enhanced
(86 and train stations by 2031 exercise (-2.5 DALYs per 100,000 persons)
Kheirbek et New York City, Partial, and complete phase-out of Relative to base conditions, complete Air quality improvements reduced yearly
al (2014) 3 " high-sulphur heating fuels to reduce  phase-out reduces PMzz concentrations  premature deaths (290); cardiovascular
(43) in New York City (by 0.71 pg/m3/yr) disease (-180); visits (-550)
Maizlish et San Francisco Promote active transport and low- Relative to 2035 BAU, emissions from: Reduction in annual DALYs: Active
al. (2013) USA ' «carbon driving (increased adoption of  Active fransport (-14.5%); Low-carbon transport (-38,971); Low-carbon driving (-
(53) hybrids, biofuel, and EVs) driving (-33.5%) 232)

Rest of the World (38% of results)
Kanhai et Decrease environmental footprint of Relative to 2030 BAU, COz eq. Premature deaths avoided from PMzs
al (2021)  Accra, Ghana F
) d solid waste management emissions from sector (-53%) improvements in 2030 (120)
‘Chapman Increase active travel by 30% - Reductions in cardiac disease, diabetes,

2 cities in New

investment in walking and cycling

Relative to BAU, yearly GHG emissions

cancer, and respiratory disease stemming

etal. (2018)
(13) Zealand facilties, shared spaces... (1,149t of COz) from active travel (34.4 DALYs per year)
Rashidi et Nairobi, Waste treatment project in Nairobi; ~ Rela0ve 10 BAU case, GHE emissions™ oo ic quality health co-benefits:
- . " N Nairobi (-111,669 t CO: eq); Balikpapan N
al. (2017) 3 Tram ; (20,194 t COz eq);, Colombo (-3,716 ¢ Nairobi (4.35 MM USD); Balikpapan (0.72
(71) Golombo Electric bus transit in Colombo éoz’ eq) =2 eq); = MM USD); Colombo (0.31 MM USD)
Liuetal  Suzhou City, Increase industrial energy efficiency,  pejative 10 BAU, CO; emissions in 2020 Reduction in air pollution burden of
buildings energy efficiency, and fuel
(2017) (50)  China (-41.6%) diseases measured in DALYS (-44.1%)
economy of transport sector
Stevenson Increased cities density and diversity o ooy S ave (0 1€ DS erql heaith gains from increased physical
etal (2016) 6 cities of land; mode-shift away from private € bourne (; ); Bostan (- ");, activity and decreased PMzs (reduction of
(84) motor vehicles. London (-10%); Copenhagen (-11%); 420 to 826 DALYs per 100,000 people)
Delhi (-3%); Sao Paulo (-5% »
::"?ZSS%E)‘ Urban New mt:vwzﬁnsn?[:;rtﬁz l';a;g“,}:zﬁzﬁgl GHG emissions for a 5% shift relative to ~ Annual premature deaths avoided from
49) Zealand i yeling: the baseline (-50,000 t of COz2yr) enhanced cycling (121.6)
‘Woodcock Lower-carbon-emission motor GHG emissions of combined scenario Annual health benefits per million people
etal (2009) London and Delhi  vehicles, increased active travel, and  relative to 1990: London (-80%); Delhi  combining active travel and lower emission.
(93) a of the two. (+199% - lower than BAU) London (7349 DALYs); Delhi (12,995)




-

Contact: Audrey. de NEVA

N ()

4

THANK YOUI!


mailto:anazelle@imperial.ac.uk

	Slide 1:  Beyond clean air: benefits of transformative air quality action in cities  
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10: Examples:  evidence on co-benefits of air pollution policies
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Travel mode choice and stress:  
	Slide 18
	Slide 19: Avila-Palencia et al. (2018) The effects of transport mode use on self-perceived health, mental health, and social contact measures: A cross-sectional and longitudinal study. Environment International 120
	Slide 20: Why not? 
	Slide 21
	Slide 22
	Slide 23: Quantified health co-benefits of climate/air pollution action
	Slide 24

