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Air Quality, Energy and Health  
Science and Policy Summaries

Foreword

For nearly 70 years, the World Health Organization (WHO) has been at the 
forefront of global efforts to advance clean air for better health. Through its 

leadership in setting evidence-based air quality guidelines, convening multisectoral 
stakeholders, collecting relevant data and supporting countries in implementing 
effective policies, WHO has played a central role in protecting populations from the 
health risks of air pollution.

The recent Second WHO Global Conference on Air Pollution and Health, held in Colombia 
in March 2025, built upon this legacy. It convened ministers of health, environment and 
energy, and key stakeholders from across sectors, catalysing global momentum to 
accelerate action on air pollution, energy access and climate change.  

An introduction
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This momentum was further strengthened 
by the adoption of the Updated road map 
for an enhanced global response to the 
adverse health effects of air pollution at the 
Seventy-eighth World Health Assembly 
(WHA78) in May 2025. This bold framework 
outlines an ambitious goal of achieving 
a 50% reduction in mortality from 
anthropogenic sources of air pollution by 
2040, while promoting integrated actions 
across sectors.

At the heart of this collective effort is 
the WHO Science and Policy Summaries 
(SPS) series. These concise, evidence-
based snapshots synthesize the latest 
scientific knowledge, highlight pressing 
challenges and identify vulnerable groups 
and sector-specific solutions to reduce 
air pollution and promote health. They 
provide a powerful evidence-based risk 
communication mechanism to develop a 
common understanding of the priorities 
for action among diverse stakeholders. By 
focusing on sectoral solutions – ranging 

from clean household energy, sustainable 
transport, agriculture and green spaces, 
to land use planning, power generation, 
industry and waste management – the SPS 
provide practical pathways for governments 
and stakeholders to act decisively and 
inclusively. Notably, the series also 
addresses key policy instruments such as 
transboundary conventions and air quality 
legislation, essential levers for achieving 
clean air and public health gains across 
borders and jurisdictions. Furthermore, 
the series explores critical intersections 
with climate change, gender, equity and 
regional dynamics, ensuring that no one is 
left behind.

Developed through a rigorous, 
collaborative process led by WHO, 
with contributions from its Global Air 
Pollution and Health Technical Advisory 
Group (GAPH-TAG), the Scientific 
Advisory Group (SAG) on Air Pollution 
and Health, world-renowned scientists, 
WHO collaborating centres on air quality 

2nd WHO Global Conference on Air Pollution and Health, Cartagena, Colombia, 24-28 March 2025. 
© WHO/Mauricio Idarraga
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and health and key United Nations 
(UN) partners including the World 
Meteorological Organization (WMO), 
UN Environment Programme (UNEP), 
Food and Agriculture Organization (FAO), 
UN Economic Commission for Europe 
(UNECE), UN Children’s Fund (UNICEF) 
and UN Human Settlements Programme 
(UN-Habitat) as well as the World Bank 
and the Climate and Clean Air Coalition 
(CCAC), and government agencies and 
nongovernmental organizations (NGOs), 
the SPS series represents a collective 
commitment to evidence-based policy and 
action. All SPS have undergone thorough 
peer-review and multistakeholder input, 
ensuring that they reflect the latest 
knowledge and best practices in the field.

This SPS series is not only a distillation of 
cutting-edge science, but a powerful call to 
action. The health impacts of air pollution 
are clear, and the evidence is more than 
sufficient to drive decisive action. It is time 
for governments, development agencies, 
private sector leaders and civil society to 
prioritize cross-sectoral collaboration, 
leveraging the health argument to drive 
cleaner air and broader societal benefits. 

This means mobilizing climate and 
development finance, strengthening health 
data systems to better track impacts and 
interventions, investing in research and 
capacity-building to empower the next 
generation of health and environmental 
leaders, and creating sustainable 
partnerships across sectors. These 
integrated actions will not only reduce 
air pollution but also promote equitable, 
healthy and sustainable communities 
worldwide.

As we move forward, let us recognize 
that addressing air pollution is not only a 
matter of environmental stewardship but 
also a critical investment in public health, 
economic resilience and the well-being of 
future generations. Together, we can create 
a world where clean air is a fundamental 
right, not a privilege. Together, let us turn 
science into action, ensuring clean air and 
energy access become a reality for every 
person, everywhere.

Kalpana Balakrishnan, Sri Ramachandra 
Institute for Higher Education and 
Research, India 
Director of WHO Collaborating Centre for 
Research and Training in Occupational and 
Environmental Health

Ebba Malmqvist, Lund University, Sweden 
Chair of the Policy Committee of the 
International Society for Environmental 
Epidemiology

Jonathan Samet, Colorado School of 
Public Health, United States of America 
Chair of the WHO Scientific Advisory Group 
on Air Pollution and Health

Caradee Y Wright, South African Medical 
Research Council, South Africa 
Chair of the WHO Global Air Pollution and 
Health – Technical Advisory Group

This SPS series is 
not only a distillation of 
cutting-edge science, but 
a powerful call to action. 
The health impacts of air 
pollution are clear, and 
the evidence is more 
than sufficient to drive 
decisive action
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Introduction

Air pollution is a major environmental and long recognized public health 
issue (1) and one of the five leading risk factors for noncommunicable diseases 

(NCD) worldwide (2). Air pollution affects all regions of the world – but low- and 
middle-income countries (LMICs) bear the brunt of the harmful emissions according 
to Sustainable Development Goal (SDG) 11.6.2 (air quality). 

These populations are consistently 
exposed to concentrations that exceed 
even the highest recommended interim 
target for airborne particulate matter 
according to the WHO air quality 
guidelines (3, 4) by several fold throughout 
their lifetime. Consequently, LMICs 
account for 93% of the disease burden 
(SDG 3.9.1: Mortality from air pollution) 
with about 6.4 million deaths from the 
five major associated causes of death: 
stroke, ischaemic heart disease, chronic 
obstructive pulmonary disease, lung cancer 
and acute lower respiratory infections from 
particulate matter alone in 2021 (5). Air 
pollution not only harms the respiratory 
and cardiovascular systems, but the 
entire body with adverse impacts on the 
reproductive, metabolic and neurological 
systems. At-risk groups include children 
and pregnant women, older people, those 
with pre-existing conditions and outdoor 
workers, with the former groups likely to 
experience lifelong health consequences 
from early-life exposure. 

One of the critical roles of the health 
sector is to provide care to patients, 
but prevention is another critical task. 
The health workforce can play a role in 
reducing the morbidity and mortality 
burden from air pollution. Health care 
providers can directly help their patients to 
mitigate the consequences of air pollution 
by discussing its role and approaches 
to mitigating its adverse effects, such as 
reducing time outdoors when pollution is 
high. The health care sector could join in 

multisectoral actions to improve air quality 
and mitigate climate change through 
informing and advocating. The recent call 
for clean air action, to which 47 million 
health professionals signed up, shows 
the potential for their voices to make a 
difference (6).

The SPS series was started in anticipation 
of the Second WHO Global Conference on 
Air Pollution and Health, which took place 
in March 2025 in Cartagena, Colombia (7). 
During the conference, countries, cities and 
civil society organizations pledged urgent 
action and dedicated resources for clean air 
for health (8). To support actions for clean 
air, the SPS provide a large body of evidence 
to inform countries and key stakeholders 
about how to engage in sectoral actions 
that improve health. The SPS support the 
implementation of the recently adopted 
and strongly endorsed WHO Updated road 
map for an enhanced global response to the 
adverse health effects of air pollution (9), 

The recent call for 
clean air action, to 
which 47 million health 
professionals signed up, 
shows the potential for 
their voices to make a 
difference
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which provides a framework for WHO’s 14th 
Global Programme of Work (2025–2028) as 
well as for the upcoming Fourth High-Level 
Meeting of the UN General Assembly on 

Noncommunicable Diseases. It is time to 
commit and take evidence-based informed 
decisions to improve air quality, particularly 
in LMICs.

Objectives The SPS series provides a holistic overview of air pollution, 
energy access and health, emphasizing climate, gender 
and equity co-benefits. Through data-driven analysis, 
the SPS assess progress, find gaps, address challenges 
and highlight opportunities for reducing air pollution to 
protect health. The series also serves as an important 
evidence-based risk communication mechanism to inform 
intergovernmental discussions by offering comprehensive 
insights derived from inclusive multistakeholder 
consultations using plain language and content accessible 
to a general audience. 

Each SPS was developed by a multistakeholder group 
from academia, government organizations and NGOs 
as well as UN agencies with relevant expertise and 
mandates; involving inclusive stakeholder consultations 
and collaboration to gather and synthesize information 
and data.

Happy child smiling in a rural countryside setting in Thailand, surrounded by nature. 
© Adobe Stock/CStock
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Topics in the SPS series

The SPS cover a wide range of subject matter related to air pollution, energy 
access, climate linkages and health. The planned topics are listed below; this 

will be updated as more subjects are tackled.

Exposure and health effects of air pollution  

The following SPS provide a comprehensive overview of the scale and nature of exposures 
and health effects for various categories of pollution as well as for specific vulnerable groups.

• Health effects of air pollution – evidence and implications (technical brief) View

• Health effects of air pollution – evidence and implications (technical brief with a special 
focus on noncommunicable diseases) View  

• Exposure to health damaging air pollutants (technical brief) View

• Household air pollution and related health impacts (technical brief) View

• Indoor air pollution – sources other than household air pollution View

• Indoor air pollution – radon View

• Health burden of air pollution and its economic consequences View

• Air quality monitoring and modelling for health impact assessment and beyond View

• Air pollution and children’s health View

• Air pollution and outdoor workers’ health View

• The health sector’s role in addressing air pollution and health View

• Air pollution and health in the Sustainable Development Goal indicators and 
beyond 2030 View

Climate changes linkages 

The SPS below provide insights on the linkages between air pollution and climate change 
and the synergistic effects on health.

• How climate affects air pollution and vice versa – implications for health View

• Health and air pollution co-benefits of climate change mitigation (technical brief) View

• The synergies of heat stress and air pollution and their health impacts  
(technical brief) View

• Understanding the health impacts of sand and dust storms (technical brief) View

• Climate change, air pollution, pollen and health (technical brief) View

• Wildfires and health View  

DCSupplemental.https://doi.org/10.1073/pnas.2216830120


7   Air Quality, Energy and Health Science and Policy Summaries: An introduction

 Sectoral solutions for health  

The sector-specific SPS identify context-specific issues that allow air quality management 
efforts to recognize and prioritize interventions and strategies that enhance the health 
benefit in critical sectors.

• Open waste burning – sectoral solutions for air pollution and health (technical brief) View

• Transport – sectoral solutions for air pollution and health (technical brief) View

• Green spaces – sectoral solutions for air pollution and health (technical brief) View

• Agriculture – sectoral solutions for air pollution and health (technical brief) View

• Household energy – sectoral solutions for air pollution and health  
(technical brief) View

• Land use – sectoral solutions for air pollution and health (technical brief) View

• Industry – sectoral solutions for air pollution and health (technical brief) View

• Phasing out coal-fired electric power generation and implications for public health – 
Canada: a success story View

• Transboundary cooperation for our shared air to protect public health  
(technical brief) View

• Air quality legislation and implications for health (technical brief) View

Regional perspectives  
on air pollution and health 

The regional SPS focus on specific challenges faced by the regions and highlight context-
specific policy processes and case stories that have led to air pollution reductions.

• Regional perspectives on air quality and health: WHO African Region View

• Regional perspectives on air quality and health: WHO Region of the Americas View

• Regional perspectives on air quality and health: WHO European Region View

• Regional perspectives on air quality and health: WHO Eastern  
Mediterranean Region View

• Regional perspectives on air quality and health: WHO South-East Asia Region View

• Regional perspectives on air quality and health: WHO Western Pacific Region View
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Contributors

The development of the SPS series was coordinated by the WHO Department 
of Environment, Climate Change and Health with the support of WHO expert 

groups on air pollution and health as well as WHO collaborating centres working  
on air quality, household energy, climate change and health. 

Coordination: Sophie Gumy, Kerolyn Shairsingh and Cristina Vert with the support of Paul Safar.

Strategic direction: Heather Adair-Rohani and Maria Neira.

WHO is most grateful to those who led the writing and guided the development of 
individual SPS (in alphabetical order): 

Zorana J Andersen (University of 
Copenhagen, Denmark), Hanna Boogaard 
(Health Effects Institute, Boston, United 
States), Juan José Castillo Lugo (WHO/Pan 
American Health Organization [PAHO]), 
Karla Cervantes-Martinez (WHO), Thomas 
Clasen (Emory University, United States), 
Renée Gift (United Nations Environment 
Programme [UNEP]), Sophie Gumy (WHO), 
Mazen Malkawi (WHO Regional Centre 
for Environmental Health Activities), 
Lidia Morawska (Queensland Technical 
University, Brisbane, Australia), Josselyn 
Mothe (WHO Asia-Pacific Centre for 
Environment and Health in the Western 
Pacific Region), Pierpaolo Mudu (WHO 
European Centre for Environment and 
Health), Jeremiah Mushosho (WHO 
Regional Office for Africa), Kari Nadeau 
(Harvard T.H. Chan School of Public 
Health, Boston, United States), Samantha 
Pegoraro (WHO), Roman Perez-Velasco 
(WHO European Centre for Environment 

and Health), Kerolyn Shairsingh (WHO), 
Helen Petach, Annette Peters (Helmholtz 
Zentrum Munich, Germany), Ajay Pillarisetti 
(University of California Berkeley, United 
States), Mathieu Rouleau (Air Sectors 
Health Assessment Section, Health Canada, 
Canada), Heba Safi (WHO Regional Centre 
for Environmental Health Activities), Najat 
A Saliba (American University of Beirut, 
Lebanon), John Salter (Department for 
Environment Food and Rural Affairs, United 
Kingdom of Great Britain and Northern 
Ireland), Jonathan Samet (Colorado School 
of Public Health, United States), Anna 
Saunter (Department for Environment 
Food and Rural Affairs, United Kingdom), 
Emile Van Deventer (WHO), Cristina Vert 
(WHO), Jason West (University of North 
Carolina, United States), Mere Wilson 
(WHO), Caradee Y Wright (South African 
Medical Research Council, South Africa) 
and Wenlu Ye (WHO). 

WHO also would like to thank all the authors, contributors and peer reviewers of the 
SPS who kindly shared their time and expertise (in alphabetical order): 

Alan Abelshon (WONCA, Canada), Ioana 
Agache (Transylvania University, Brasov, 
Romania), Dayana Agudelo-Castañeda 
(Universidad del Norte, Colombia), Samuel 
Agyei-Mensah (University of Ghana, 

Ghana), Cezmi Akdis (Swiss Institute of 
Allergy and Asthma Research, University 
of Zurich, Davos, Switzerland), Rami 
Alfarra (Qatar Environment and Energy 
Research Institute, Qatar), Ali Al-Hemoud 
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(Kuwait Institute for Scientific Research, 
Kuwait), Marina Almeida-Silva (Health 
and Technology Research Center, Escola 
Superior de Tecnologia da Saúde, 
Instituto Politécnico de Lisboa, Lisbon, 
Portugal), Markus Amman (World Bank), 
Elin Andersdotter Fabre (Planning, Finance 
and Economy Section, UN-Habitat), 
Thomas Astell-Burt (University of Sydney, 
Australia), Kofi Amegah (University of 
Cape Coast, Ghana), Susan Anenberg 
(Milken Institute School of Public Health, 
Washington DC, United States), Per Ashorn 
(WHO Department of Maternal, Newborn, 
Child and Adolescent and Ageing), 

Kalpana Balakrishnan (Sri Ramachandra 
Institute of Higher Education and Research, 
Chennai, India), Richard Baldauf (United 
States Environmental Protection Agency, 
United States), Anshu Banerjee (WHO 
Department of Maternal, Newborn, Child 
and Adolescent and Ageing), Arnaud 
Banos (Centre National de la Recherche 
Scientifique [CNRS], France), Ariel Bardach 
(Consejo Nacional de Investigaciones 
Cientificas y Tecnicas [CONICET], 
Argentina), Jo Barnes (UWE Bristol, United 
Kingdom), Joan Bartra (Pneumology 
and Allergy Department, Hospital Clinic 
Barcelona, Spain), Tim Barzyk (United 
States Environmental Protection Agency), 
Sara Basart (WMO), Jill Baumgartner 
(McGill University, Canada), Sean Beevers 
(Imperial College London, United Kingdom), 
Claudio Belis (European Commission, Joint 
Research Centre, Italy), Jordina Belmonte 
(Institute of Environmental Science and 
Technology, Autonomous University 
of Barcelona, Spain), Martial Bernoux 
(FAO, Rome, Italy), Bertrand Bessagnet 
(International Centre for Integrated 
Mountain Development, Lalitpur, Nepal), 
Matthias Braubach (European Centre for 
Environment and Health, WHO Regional 
Office for Europe), Susanne Breitner-
Busch (Ludwig-Maximilian Universität, 

Munich, Germany), Mark Budolfson 
(University of Texas, United States), 
Katriya Bulutoglu (Planning, Finance and 
Economy Section, UN-Habitat), Giorgio 
Buonanno (University of Cassino and 
Southern Lazio, Italy), Wenjia Cai (Tsinghua 
University, China), 

Flavia Casu (FAO, Rome, Italy), Zoe Chafe 
(C40, United States), Olivier Chanel (Aix-
Marseille School of Economics, CNRS, 
France), Alina Cherkas (WHO), Sharon 
Chinthrajah (Sean N. Parker Center for 
Allergy and Asthma Research at Stanford 
University, Stanford, United States), 
Aaron Cohen (Health Effects Institute, 
Boston, United States), Jason Corburn 
(University of California, United States), 
Lilian Corra (International Society of 
Doctors for the Environment), Andreia Costa 
Santos (London School of Hygiene & 
Tropical Medicine, United Kingdom), 
Dana Crawhall-Duk (CCAC), 

Bernadette Daelmans (WHO consultant), 
Athanasios Damialis (Aristotle University 
of Thessaloniki, Greece), Guilhem Dardier 
(Ecole des hautes études en santé publique, 
France), Sagnik Dey (Indian Institute of 
Technology Delhi, India), Ranjit Dhiman 
(UNICEF), Erica Di Ruggiero (Dalla Lana 
School of Public Health, University of 
Toronto, Canada), Ana Diez Roux (Drexel 
University, United States), 

Andrey Egorov (formerly with the United 
States Environmental Protection Agency, 
United States), Marika Egyed (Air Sectors 
Health Assessment Section, Health Canada, 
Canada), Anna Engleryd (Environmental 
Protection Agency, Sweden), Natalia 
Espinola (CONICET, Argentina), 

Mireia Faus Bosch (Planning, Finance and 
Economy Section, UN-Habitat), Xiaoqi Feng 
(University of New South Wales, Australia), 
Charlie Fenn (Engineering X, London, 
United Kingdom), Luca Fontana (WHO), 
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Francesco Forastiere (Imperial College 
London, United Kingdom), Bertil Forsberg 
(Umeå University, Sweden), Howard 
Frumkin (University of Washington and 
the Trust for Public Land, United States), 
Julia C Fussell (Imperial College London, 
United Kingdom), 

John Gallagher (Trinity College Dublin, 
Ireland), Susanne Göttlicher (Helmholtz 
Zentrum München – German Center 
for Environmental Health, Neuherberg, 
Germany), Alison Gowers (UK Health 
Security Agency, United Kingdom), 
Jonathan Grigg (Queen Mary University of 
London, United Kingdom), 

Rima Habre (Keck School of Medicine 
of USC, United States), Mostafa Hadei 
(Kermanshah University of Medical 
Sciences, Islamic Republic of Iran), Andy 
Haines (London School of Hygiene & 
Tropical Medicine, United Kingdom 
and WHO Collaborating Centre on 
Climate Change, Health and Sustainable 
Development), Masahiro Hashizume 
(University of Tokyo, Japan), Mohammad 
Sadegh Hassanvand (Tehran University 
of Medical Sciences, Islamic Republic 
of Iran), Thomas Henrichs (European 
Commission, DG Environment, Belgium), 
Kevin Hicks (Stockholm Environment 
Institute, University of York, United 
Kingdom), Gerard Hoek (Utrecht University, 
the Kingdom of the Netherlands), Barbara 
Hoffmann (European Respiratory Society), 
Philip Hopke (University of Rochester, New 
York, United States), Wei Huang (Peking 
University, School of Public Health, China), 
Magali Hurtado (Instituto Nacional de 
Salud Pública, Mexico), 

Darby Jack (Columbia University, 
United States), Vanda Jakir (European 
Commission, DG Environment, Belgium), 
Dorota Jarosińska (WHO European 
Centre for Environment and Health, 
WHO Regional Office for Europe), 

Mary M Johnson (Harvard T.H. Chan School 
of Public Health, Boston, United States), 

Nadja Kabisch (Leibniz University 
Hannover, Germany), Haidong Kan 
(Fudan University, China), Thandi 
Kapwata (South African Medical Research 
Council, South Africa), Klea Katsouyanni 
(National and Kapodistrian University of 
Athens, Greece), Alice Kaudia (Stockholm 
Environment Institute, Sweden), Mona 
Khaleghy Rad (WHO Islamic Republic 
of Iran), Haneen Khreis (Texas A&M 
University System, United States and 
University of Cambridge, United Kingdom), 
Kenza Khomsi (General Directorate of 
Meteorology, Morocco), Gregor Kiesewetter 
(International Institute for Applied Systems 
Analysis, Austria), Patrick Kinney (Boston 
University School of Public Health, United 
States), Alina Koschmieder (Planning, 
Finance and Economy Section, UN-Habitat), 
Izabella Koziell (International Centre for 
Integrated Mountain Development, Nepal), 
Michal Krzyzanowski (Imperial College 
London, United Kingdom), Prashant Kumar 
(University of Surrey, United Kingdom), 
Praveen Kumar (Boston College, United 
States), Meltem Kutlar Joss (Swiss Tropical 
and Public Health Institute, Switzerland), 

Lorenzo Labrador (WMO), Christelle Lahoud 
(Planning, Finance and Economy Section, 
UN-Habitat), Paolo Laj (WMO), 

Rob Maas (RIVM, Netherlands), Chris 
Malley (Stockholm Environment Institute, 
Sweden), Ebba Malmqvist (Lund 
University, Sweden), Julian Marshall 
(University of Washington, United States), 
Eva Franziska Matthies-Wiesler (Helmholtz 
Zentrum München – German Center 
for Environmental Health, Neuherberg, 
Germany), Carlyn Matz (Health Canada), 
Aminata Mbow (Ministry of Environment 
and Ecological Transition, Senegal), 
Sylvia Medina (Santé publique France), 
Danielle A Miller (South African Medical 
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Research Council, South Africa), Ruqaya 
Mohamed Mubwana (Environment 
Agency Abu Dhabi, United Arab Emirates), 
Lidia Morawska (Queensland Technical 
University), James Morris (CCAC), 
Abraham Mwaura (WHO), Iyngararasan 
Mylvakanam (UNEP), 

Natasha Naidoo (South African Medical 
Research Council, South Africa), 
Christian Nagl (Environment Agency 
Austria), Sangmin Nam (UN Economic 
and Social Commission for Asia and the 
Pacific), Mark Nieuwenhuijsen (ISGlobal, 
Barcelona Institute for Global Health, 
Spain), Zhi Ning (Hong Kong University of 
Science and Technology, Hong Kong SAR, 
China), Christine Nkerifac (WHO Regional 
Office for Africa), 

Samuel Osorio García (WHO/PAHO), Pallavi 
Pant (Health Effects Institute, Boston, 
United States), 

Susan Parnell (University of Bristol, United 
Kingdom and University of Cape Town, 
South Africa), Maria Katherina Patdu 
(UNEP Regional Office for Asia and the 
Pacific), Ruby Pawankar (Department of 
Pediatrics, Nippon Medical School, Tokyo, 
Japan), Frank Pega (WHO), Richard E Peltier 
(University of Massachusetts Amherst, 
United States), Sophie Perroud-Akkerman 
(Health and Environment Alliance), Marit 
Pettersen (WHO), Enrico Pisoni (European 
Commission, Joint Research Centre, Italy), 
Dietrich Plass (German Environment 
Agency), Jordi Pon (UNEP Latin America 
and the Caribbean), Arden Pope (Brigham 
Young University, United States), Raja 
Ram Pote Shrestha (WHO Nepal), Marion 
Porcherie (University of Rennes, France), 
Annie Portela (WHO), Kerrie Proulx (WHO 
consultant), Vivian Pun (C40, Singapore),

Xavier Querol (Institute of Environmental 
Assessment and Water Research, Spanish 
National Research Council, Spain), 

Stefan Reis (Deutsches Zentrum für 
Luft- und Raumfahrt, Germany), 
Jennifer Richmond-Bryant (North Carolina 
State University, United States), Horacio 
Riojas (Instituto Nacional de Salud Pública, 
Mexico), David Rojas-Rueda (Colorado 
State University, United States), Irma 
Aurora Rosas Pérez (Instituto de Ciencias de 
la Atmósfera y Cambio Climático, Mexico), 
Anne Roué Le Gall (EHESP School of Public 
Health, France), Sarah Rylance (WHO), 

Giovana Saavedra Plazas (WHO/PAHO), 
Heba Safi (WHO Regional Office for the 
Eastern Mediterranean), Eri Saikawa (Emory 
University, United States), Vanitha Sampath 
(Department of Environmental Sciences, 
Harvard T.H. Chan School of Public Health, 
Boston, United States), Jon Sampedro 
(Basque Centre for Climate Change, Spain), 
Marc Sanchez Benito (Planning, Finance 
and Economy Section, UN-Habitat), 
Carolin Sanz Noriega (UN Economic 
Commission for Europe), Olga Lucia 
Sarmiento Dueñas (Department of Public 
Health, School of Medicine, Universidad 
de los Andes, Colombia), Alexandra 
Schneider (Helmholtz Zentrum München – 
German Center for Environmental Health, 
Neuherberg, Germany), Noah Scovronick 
(Emory University, United States), Abbas 
Shahsavani (Shahid Beheshti University 
of Medical Sciences, Islamic Republic of 
Iran), Mohammed Shamji (National Heart 
and Lung Institute, Imperial College, 
London, United Kingdom), Drew Shindell 
(Duke University, Durham, United States), 
Enkhtsetseg Shinee (WHO Asia-Pacific 
Centre for Environment and Health in 
the Western Pacific Region), Jean Simos 
(University of Geneva, Switzerland), 
Sayantani B Sindher (Stanford University 
School of Medicine, Stanford, United 
States), Chrysanthi Skevaki (Philipps 
University Marburg, University Hospital 
Gieben and Marburg, Germany), Peter 
Sly (University of Queensland, Australia), 
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Lidwien Smit (Utrecht University, the 
Kingdom of the Netherlands), Joseph 
Spadaro (Spadaro Environmental Research 
Consultants, France), Massimo Stafoggia 
(Lazio Region Health Service, Italy), 
Anne Stauffer (Health and Environment 
Alliance), Mélissa St-Jean (Air Sectors 
Health Assessment Section, Health Canada, 
Canada), Oliver Stoner (University of 
Glasgow), Kate Strong (WHO), Shu Tao 
(Peking University, China), Oksana Tarasova 
(WMO), Oriol Teixidó (Ricardo PLC, Abu 
Dhabi, United Arab Emirates), José Luis 
Texcalac Sangrador (Instituto Nacional de 
Salud Pública, Mexico),

Matthew Thomas (University of 
Manchester, United Kingdom), Meelan 
Thondoo (University of Cambridge, United 
Kingdom), Georges Thurston (NYU School 
of Medicine, United States), Aurelio Tobias 
(Spanish Council for Scientific Research, 
Spain), Maria Torres (Allergy Unit, IBIMA-
Hospital Regional Universitario de Málaga-
ARADyAL, Málaga, Spain), Claudia Traidl-
Hoffman (Helmholtz Munich, German 
Research Center for Environmental Health, 
Neuherberg, Germany), Karin Treyer (Paul 
Scherrer Institute, Switzerland), Karin 
Troncoso Torrez (WHO/PAHO), Cathryn 
Tonne (Barcelona Institute for Global 

Health, Spain), Michelle Turner (Barcelona 
Institute for Global Health, Spain), 

Aimable Uwizeye (FAO, Rome, Italy), 

Sotiris Vardoulakis (HEAL Global Research 
Centre, University of Canberra, Australia), 
Rajesh Vedanthan (NYU Langone Medical 
Center, United States), Mar Viana (Spanish 
National Research Council, Institute 
of Environmental Assessment and 
Water, Barcelona, Spain), Giovanni Viegi 
(National Research Council, Institutes 
of Clinical Physiology and Translational 
Pharmacology, Pisa, Italy), Marialuisa Volta 
(University of Brescia, Italy), 

Candice Webster (South African Medical 
Research Council, South Africa), Simon 
Wilson (AMAP, Norway), Gary Wong 
(Chinese University of Hong Kong, Hong 
Kong SAR, China), 

John Xue (Health Canada), Steve Hung-Lam 
Yim (Nanyang Technological University, 
Singapore), as well as the Ministry of Health 
and Medical Education of the Islamic 
Republic of Iran, Health Canada – Economic 
Health and Analysis Division, Environment 
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Zentrum Munich, Germany), Joshua 
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National Institutes of Health, United States) 
and Jonathan Samet (Colorado School of 
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Kingdom of the Netherlands), Wenjia Cai 
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(Health Effects Institute, Boston, United 
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(Keck School of Medicine of USC, United 
States), Masahiro Hashizume (University 
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(Fudan University, China), Klea Katsouyanni 
(National and Kapodistrian University of 
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Austria), Patrick Kinney (Boston University 
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Malley (Stockholm Environment Institute, 
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Centre for Climate Change, Spain), Mukesh 
Sharma (Indian Institute of Technology, 
India), Drew Shindell (Duke University, 
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Institute for Global Health, Spain), Michelle 
Turner (Barcelona Institute for Global 
Health, Spain), Marialuisa Volta (University 
of Brescia, Italy), Jason West (University 
of North Carolina, United States, Caradee 
Y Wright (South African Medical Research 
Council, Cape Town, South Africa), Steve 
Hung-Lam Yim (Nanyang Technological 
University, Singapore), Masud Yunesian 
(Tehran University, Islamic Republic of Iran) 
and Eman Zahran (Egyptian Environmental 
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Change, Health and Sustainable 
Development (UNK-312), London 
School of Hygiene & Tropical Medicine, 
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Agricultural crops growing on farmland with 
wind turbines in the background.  
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