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Before we starté

Please write;
A\

Introduce yourself *
: - Your name
N In the chat - Your affiliation

- Where you are joining from

R_ename yourself Find your name in the partcipants list,
@% with language ' right click to rename, e.g.
preference André Wehrli, SDC- English, Spanish



Tech tips (rules of the game)

If you have comments or questions during presentations, please post them in the
chat, or wait for the Q&A moment

If you ¢ a nh&dr or see: close and restart the meeting, and close other programs

This event is being recorded for internal documentation purposes

Keep your smartphone ready: you will need it a few times.



ENGLISH

Interpretation
available

Live voice interpretation is available for
Spanish - English.

Click on the finterpretationoicon (globe) in
your menu bar and select language.

Interpretation

ESPANOL

Interpretac ion
disponible

Interpretacion en vivo disponible para
espafiol i inglés.

Hagaclicenelicono de Ainterp
(globo) en el menu y seleccione el idioma.

Off

v @ English
@ Espaiiol
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Setting the
scene Key Input
. CLIMATE
Rafael Mill an
Regional Programme
Officer - Embassy of Amanda Curry OUTLOOK
Switzerland in Peru Coordinator - Clean Air Flagship A
SDC Regional Hub Climate and Clean Air Coalition i Wh a tthe way
Lima CCAC forward?
Key Input INTERACTION
HEALTH Group Discussions to
dive into our own
Marloes Eeftens eXperiences,

challenges and

Research Group Leader solutions

Sensoring and
Environmental
Epidemiology
Swiss Tropical and Public
Health Institute 1 Swiss
TPH
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& The Challenge of Air Pollution

A9 out of 10 people breathe
polluted air

AMajor causes: vehicles, industry,
biomass

ALinked to 7 million premature —

ﬂ i deaths annually
.. | | AUrban populations around the

world face increasing risks




& SDC Regional Action in Latin America

AAire Puro (Central America): eliminated
leaded gasoline, monitoring networks

AAire Limpio (Bolivia): 12 monitoring
networks, sustainable mobility

APRAL (Peru): Clean Air Plans in Arequipa,
Cusco, Trujillo

AEELA: cleaner brick kilns in 9 countries

ACALAC & CALAC+: sodtree buses, clean
construction machinery



& Key Achievements

» APhase-out of leaded gasoline across
| Central America

3 ANational air guality systems in Bolivia
;. and Peru

e “ A4,000 brick producersmodernised

across Latin America

PR ATWARGGRYU WY Ut WO §

carbon avoided (CALAC+)

AStronger institutions, empowered civil
soclety, better policies



& Looking Forward

AConsolidate clean transport
transitions

AExpand air quality monitoring
and data access

AStrengthen policy frameworks
for off-road machinery

AFoster regional and global
cooperation

Alnvest in sustainable urban
futures
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Alir pollution andhealth:
Problems; solutionsc androadblocks

Marloes Eeftens

Research Group Lead8ensoringand Environmental Epidemiology
marloes.eeftens@swisstph.ch

25 September 2025
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GlobalBurdenof Disease

Malnutrition

I Air pollution

WaSH

Tobacco

High blood pressure

Dietary risks -

Occupational risks

High fasting plasma glucose -

High LDL -

High alcohol use

Kidney dysfunction -

High body-mass index

Non-optimal temperature

Other environmental

Unsafe sex

Drug use

Low bone mineral density -

Low physical activity

Childhood sexual abuse and bullying

Intimate partner violence

Q) IHME
Swiss TPH b\)‘

Global, Both sexes, All ages, 1990

Malnutrition -

)

T T T T
2k 4k 6k 8k
DALYs per 100,000

T
10k

’I Air pollution -

High blood pressure 4

Tobacco

Dietary risks

High fasting plasma glucose

High body-mass index

High LDL -

Kidney dysfunction

ccupational risks

High alcohol use

WaSH

Unsafe sex o

Non-optimal temperature

Other environmental

Drug use -

Low bone mineral density

Low physical activity

Childhood sexual abuse and bullying -

Intimate partner violence

Q) IHME

Global, Both sexes, All ages, 2021

Self-harm & violence

| Unintentional inj

| Transport injuries
Other non-communicable
Musculoskeletal disorders

| Sense organ diseases

| Diabetes & CKD

| Substance use
Mental disorders
Neurological disorders

| Digestive diseases

| Chronic respiratory

| Cardiovascular diseases

| Neoplasms
Nutritional deficiencies
Maternal & neonatal
Other infectious

| NTDs & malaria

| Enteric infections

| Respiratory infections & TB

| HIV/AIDS & STIs

1k

2k
DALYs per 100,000

From:https://vizhub.healthdata.org/gbecompare/#

3k
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https://vizhub.healthdata.org/gbd-compare/
https://vizhub.healthdata.org/gbd-compare/

i i i i i

Ozne. | Yoot ot 725 S i S

AlIr pollution affectsmanyorgans T

Asthma L}
Respiratory/airway symptoms q
e.g. wheeze

Exacerbation of the disease,
increase in symptoms or q

ALO n g O r S h O Fte rm effe CtS ?Sig:;ztion in patients with

Impaired Lung growth

ADifferent pollutants Kt o n

Bronchitis

Astate of the evidence

Development of lung cancer

-\ . A& A& a a

Lung function decline

i/ cardiovascular system
Atherosclerosis

Hypertension
Arrhythmia

Blood coagulation

i/ Nervous system

Brain volume (white matter)
decline

Cognitive performance decline
(dementia)

-~

i Mortality

Non-accidental mortality

Mortality due to cardiovascular
disease

Mortality due to respiratory
diseases

Mortality due to asthma
Mortality due to COPD

F ro m : Mortality due to lung cancer

Mortality due to respiratory

https://www.swisstph.ch/en/projects/ludok/healtheffects {rac) nfoction

Causality: @ causal i © likely causal i

Swiss TPH & 18
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AlIr pollution regulationg two placesto act

Makesurethat:

1) Thehealth of peopleandanimals
doesnot suffer.

2) Buildingsare not damaged

3) Thefertility of the solil, the quality

Theprecautionaryprinciple:
Reducéavoidall emissionsf
technicallyfeasibleand for
whichthe costsare bearable

of the water, andecosystemsare
not negativelyaffected

i . ,
{em R 7 ik
Swiss TPH &' 20




The precautionary principle:
Reduce/avoid all emissions if
technically feasible and for

which the costs are bearable.

What iIs the solution?
Reduction of emissions
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Example®f anthropogenicsources Example®f natural sources
A Traffic €ars motorcycles mopeds trucks buses trains) A Volcaniceruptions

A Airplanes propellor planes,helicopters drones A wildfires

A Recreationbarbecue campfires fireworks motorsportg A Desertdust

A Industry A Pollen? Relativelyhardto

controlandregulate

A Agriculturalburning intensivecattle farming
A Residentiatombustion(cooking heating
A Smoking (Environmental Tobacco Smoke)

é Powergen_eration Relativelyeasyto
Construction controlandregulate
A war (bombs missile$

e\ ® oG
. s 4




Alr pollutionis a heterogeneousnixture of gasesand particles

A\Htrogen Dioxide: NO
-Brownish gas, irritates the respiratory system
-Originates from combustion ghh air is oxidized)

fozone: Q
-Stratospheric ozone protects us from UV radiation, but grelevel ozone is an airway irritant
-Secondary air pollutant: formed by a reaction

- NO+UVE A KU T hbh f
-0+QM & —

Mparticulate Matter (PM)

Swiss TPH & 23




Particulatematter (PM)c Sizematters

ADifferent size fractions: PM PM, ., ultrafine particles<€0.1um)

AThe smaller the particles, the deeper they penetrate into the lungs

AUltrafine particles can transcend between the Idnlgod and blooebrain barriers

A2 8§ R2y Qi KI @S Sy2dzaAK SLIARSYA2t23A0Lt SOAF

€PM25s o
Combustion particles, organic : .
HUMAN HAIR compounds, metals, etc. s © 7%‘
50-70pum <2.5Um (microns) in diameter Upper

(microns) in diameter

respiratory =
tract PM10
© PM1o
Dust, pollen, mold, etc.
h 10 um (microns) in diameter Lower
et respiratory  PM 2,5

tract

Spread to nearby

90 um (microns) in diameter
organs UFPs

FINE BEACH SAND
From: US Environmental Protection Agency
Swiss TPH b\)* From LoaizaCeballos, 2021 24




Air pollution concentrationsvaryA y G A Y S X

From: Meier et al., 2015

ADiurnal- rush hour

ADain basis weather & activity dependent
Aseasonal bastanversions, heating season
ALongterm trends

Basel

Feinstaub (PM10) [ug/im?] ' R |
Jahresmittelwerte von 2000 bis 2024

- Bern-Bollwerk Lausanne-César-Roux - Lugano-Universita

- Zirich-Kaserne Basel-Binningen Dibendorf-Empa

- Harkingen-&1 - Sion-Aéroport-A% - Magadino-Cadenazzo
Payerne - Tanikon Beromiinster

- Rigi-Seebodenalp Jungfraujoch

Air Pollution over Tiananmen Square, China
From: The Guardian

| or Almaty, Kazakhstan during an inversion

oo 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 .
Quelle: NABEL we  From: NABEL Switzerland 25




Example®f interventionson the emissionsside

- Sincel970: Phas®ut of tetra-ethyl leadasanti-knockagentin petrol for cars
- 19702010: Useof increasingljfow-sulfurfuels

- Sincel987:Catalyticconverterson cars reductionof NQ,, oxidationof CO andunburnedhydrocarbons

- 1990:lrishcoalban
- From2000onwards Dieselparticulatefilters

- From2035onwards Electriadriving- no more combustionenginesoldin Europe after 2035!

-~ Heizol EL Standard
max. 0,1 %

— Heizél EL schwefelarm
max. 0,005 %

BENZIN | o
- ‘ N,,H,0, CO 8%
D | 2072 2 Three-way catalyst — _ oo
2> : = 08% :
2 B 05%1 i
Erste | o
E  Minchner %’ : i
hp,sa'u'e y . g 0,3 Y% --emreee ........... :
mit AARCN00 ; i i '
N beirien | 0.2 % bt
Benzin -E 0%t é .......
$ : HC, CO, NOX o
y )

f
1976

1
1979

i f T
1988 2003 2008 Jahr

26



http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiWmIL-tYvLAhVCuBQKHcHAAZQQjRwIBw&url=http://www.hoffmann-energie.com/html/eigenschaften-_el_schwefelarm.html&bvm=bv.114733917,d.bGg&psig=AFQjCNH3iW7t-xfBCCXzxLmz9SN9lIo_qA&ust=1456232227526657

Roadblocks

Astill alot of unnecessaranthropogenigollution
AEnvironmentaInequality. polluting activities/ fuelsare movedto low & middleincomecountries

Stubble burning in Pakistan Maximum sulfur limits in gasoline, 2023
From: https://imaggeo.egu.eu/view/4190/ From:StratasAdvisors

I

..,,j

0-10 ppm m 11-30 ppm m 31-50 ppm = 51-150 ppm = 151-500 ppm ®m 501-2500 ppm m No information / Not regulated

27
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https://cdn.aglty.io/stratas-advisors/reports/related-files/042023-GFS_Gasoline_Appendix_20230505141417_0.pdf
https://cdn.aglty.io/stratas-advisors/reports/related-files/042023-GFS_Gasoline_Appendix_20230505141417_0.pdf

What Is the solution?
Regulation of ambient concentration



Ambient concentrations: Epidemiological studies in a nutshell

» -\':' > n' =

A
a
@ 24

-
o

4\

Air quality (NQ) pg/m?

B <= 20

[ 20 -<=25
[]25-<=30
[ ]30-<=35
[ ]35-<=40
[ ]40-<=45
[ ]45-<=50

g - 50 - <=60
Swiss TPH I > 60




What does a concentraticnesponse curve have to do with health protection?

A . Theexposuredistribution on the Europearpopulation

ABlau Concentratiorresponsecurve the riskincreaseswith higherexposure

A Thebrown line showsthe currentair quality standardsn der EUand changeglannedfor 2030
A Thered line showsthe currentair guality standardsn Switzerland

AThe line showswhat World HealthOrganizatiofWHO)recommendedn 2021  strak Weinmayr Rodopoulotet al., 2021.

A Every additionateductionin air pollution benefits public health

5 Natural mcrtality

2.0
1.8
1.6

1.4

HazardRatio

1.2}

1.0 /

0.8" S

Resultdrom
Low-LevelAir

ﬁ

the ELAPS&tudy. Hfects of
Pollution: ASudy in Europe

— |

| =T k

20 25

PM, . (ug/m?)

i

30 0

—_
o
d
o
L
o

40

50 60

Nitrogen dioxide (ug/m?




Roadblock: are the current laws sufficient to protect our health?

AMost countrieshave"acceptablé limit valuesthat are (far) abovethe 2 | h feéommendations
AForparticuIatematter, only PM,,und PM,  areregulated ultrafine particlesnot (yet

10 5
AReguIationslo notensurecleanair whenthey are not enforced

Exposure to particulate matter with an aerodynamic diameter of 10 ym or less (PM10)
in 1081 cities, 2003-2010

Particulate Matter

e . 7
o ST D
2%, S
B R s
L “‘
o, 1iie. % 3 2 G X
g . Soetatlls, st
: . 7 ] SRR A . 2
Annual mean PM10 (ug/m3) 9 4 ¥ . \K:’jﬁ’"m W
WHO global s e o * L 3 EE LN,
air quality e F -
30-49 ! )
guidelines - s S TE L
o 100-149 =
5 S Annual average air quality limit values for particulate matter (PM2.5 and PM10) 155 :
0 dioxide, sulfur dioxids . 2
[ <= 10 g PM2.5/m3 or <=20 ug PM10/m3 (WHO-AQG) I >35 1:g PM2.5/m3 or >70 pg PM10/m3 or (higher than WHO-AQG Interim Target 1) [ Data not avaiiable
] >10 to 15 pg PM2.5/m3 or >20 to 30 pg PM10/m3 (WHO-AQG Interim Target 3) No data available :] Not applicable . e P
— 1 !
[ >1510 25 yg PM2.5/m3 or >30 to 50 g PM10/m3 (WHO-AQG Interim Target2) | No standard set I —
I >25 to 35 ug PM2.5/m3 or >50 to 70 pg PM10/m3 (WHO-AQG Interim Target 1) [SS] Other standard set (e.g. for TSP) The vl names shown and e s s map ol ml e exprssionafny comonvhasoeer Dol St Wotd el rganan World Health

on the part of the World Health Organization concerning the legal status of any counry rriory, city or or o5 sutores Map Production: Public Health Information Organization
orconcai ing the delimi umnou onters or boundanes. Dot nes an aps rptesent sppronae e Gordr Ines fo which and Geographic Information Systems (GIS)

KutlarJOSi 9 S -_F lfl(lﬁ}lyljé there may not yet be full agre World Health Organization ©WHO 2011, All rights reserved
IJPH 2017 From World health Organization2011
Swiss TPH &
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EnvironmentaEpidemiology

1) Air pollution remains a major problem around the world

2) Reduction of emissions and regulation of ambient air and enforcement are solutior
3) Roadblocks:

- Unnecessaranthropogeniemissionsaandinequaldistribution of pollutingactivities
- Currentlegislationacceptsexposureevelsat which health effectsstill occur and do notyet regulateall pollutants

= Contactme at:
marloes.eeftens@swisstph.ch
el Swiss TPH _
H Research GroupSensoringand s
EnvwonmentaEpldemloquv

Swiss TPH - 32



mailto:marloes.eeftens@swisstph.ch
https://www.swisstph.ch/en/about/eph/environmental-exposures-and-health/sensoring-and-environmental-epidemiology
https://www.swisstph.ch/en/about/eph/environmental-exposures-and-health/sensoring-and-environmental-epidemiology
https://www.swisstph.ch/en/about/eph/environmental-exposures-and-health/sensoring-and-environmental-epidemiology
https://www.swisstph.ch/en/about/eph/environmental-exposures-and-health/sensoring-and-environmental-epidemiology
https://www.swisstph.ch/en/about/eph/environmental-exposures-and-health/sensoring-and-environmental-epidemiology
https://www.swisstph.ch/en/about/eph/environmental-exposures-and-health/sensoring-and-environmental-epidemiology
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COALITION

TO REDUCE SHORT-LIVED
CLIMATE POLLUTANTS

CLIMATE &
é CLEAN AIR

a UNEP convened initiative

Amanda Curry Brown, Clean Air Flagship Coordinator
Climate & Clean Air Coalition (CCAC) Secretariat




COALITION

CLIMATE &
é CLEAN AIR

a UNEP convened initiative

www.ccacoalition.org




CLIMATE &

f' CLEAN AIR

. . Y GO

[he Problem of Air Pollution T

Air pollution kills millions of people
each year, impacts supplies of the
food we eat, and costs the global
economy trillions of dollars

These impacts are not shared equally
I 95% of the deaths are in developing
countries and vulnerable populations
are more susceptible to harm

Improving air quality returns benefits
many times the cost

www.ccacoalition.org



The Problem of Climate Change

www.ccacoalition.org

AVOIDED GLOBAL WARMING
BY 2050

Methane (CHy4)

Black carbon (BC) 0.6°C

Hydrofluorocarbons (HFCs)

Carbon dioxide (CO5 )

2030

1900 2000

Reducing SLCPs has a much stronger near-term benefit,
while CO2 reduction benefits materialise over longer timeframes.

Business as usua

CO; actions only
CH,4+BC

actions only

CO, + SLCPs

actions

o PARIS
1.5 AGREEMENT

)

CLIMATE &
CLEAN AIR
COALITION
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CLIMATE &
é CLEAN AIR

a UNEP convened initiative

www.ccacoalition.org




CLIMATE &

f CLEAN AIR

v COALITION

M e et t I l e C Cl \ C a UNEP convened initiative

A global, voluntary partnership dedicated to
tackling short-lived climate pollutants, including
methane, black carbon, hydrofluorocarbons,
and tropospheric ozone

99

country = A non-state
partners SEUNEIS

The CCAC promotes an integrated approach
to climate and clean air , with low-cost, readily
available solutions to be implemented this

decade CCAC Ministerial Meeting, COP27, Sharm El Sheikh, Egypt

www.ccacoalition.org 39




What Are Short -Lived Climate Pollutants?

SLCPs provide us the best chance of avoiding the
worst of the climate crisis and limiting warming to
1.5C.

SLCPs are responsible for up to 50% of global warming
and some are also dangerous air pollutants  which
negatively affect human health and the environment.

www.ccacoalition.org



CLIMATE &
f' CLEAN AIR
COALITION
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Sources of Short -Lived Climate Pollutants e

Waste

Heavy-Duty Vehicles & Engines Fossil Fuels Agriculture

www.ccacoalition.org



