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CLIMATE CRISIS, CITIES 

AND HEALTH

Mark Nieuwenhuijsen





The streets of St Pölten, Austria, are submerged in floodwater. Photograph: Christoph 
Reichwein/Avalon

Wildfires Portugal

The usually submerged Sant Romà de Sau church on March 4, 2023 / Nia Escolà
European heatwave 2024

CLIMATE CRISIS 



• More extreme weather events (heatwaves, cold spells, floods, droughts, storms/hurricanes), 

wildfires, migration, landscape changes are brought about by deforestation, deglaciation, river 

disappearance, desertification, water shortage, and biomass extinction, economic decline and 

social disruption, loss of urban forest, allergen increase

• Health effects including premature mortality, poor mental health  ( anxiety, stress,  

schizophrenia, mood disorder and depression, suicide, aggressive behaviors), cardiorespiratory 

disease (strokes..), respiratory disease (asthma…). infectious disease (…) 

• Recent few years have been the hottest on record and high temperatures claimed over 60000 

lives in Europe alone in 2022



CLIMATE CRISIS

• The Conference of Parties (COP) had its first health day at COP28 
(www.cop28.com) and over 120 countries have endorsed the COP28 
UAE Declaration on Climate and Health. 

• This historic event demonstrated that the climate crisis is also a health 
crisis and that we need to put health at the heart of climate action.    

• The climate crisis leads already to large health impacts and health care 
costs, and therefore climate action is about saving more lives and 
preventing disease and reducing costs.

http://www.cop28.com/


THE WORLD POPULATION LIVING IN URBAN AREAS

60 million new urban residents per year
Rydin et al 2012

Bettencourt et 2007

Kronenberg et al 2024
Cities are a problem, but also the 
solution.  Solutions are here.

More than half of the world’s population is 
urban, and increasing to 68%. 

Urban areas cover only 3% of the Earth’s land 
surface, but accounted for 67–72% of combined 
global CO2 and CH4 emissions in 2020 and are a 
major contributor to biodiversity loss.



https://www.c40.org/what-we-do/scaling-up-climate-action/adaptation-
water/the-future-we-dont-want/heat-extremes/

Today, around 200 million 
city-dwellers in over 350 
cities live with summer 
temperature highs of over 
35°C (95°F)

By 2050 around 970 cities 
will be at least this hot, 
with much higher exposure 
in Asia, Africa and North 
America

Average high temperatures of 
35°C (95°F) will mean that 
heatwaves will become far more 
intense. Today, Egypt’s capital 
Cairo, for example, has 
summertime average high 
temperatures of 34˚C (93˚F). 
There, temperatures have 
reached as high as 48˚C (118˚F) 
during heatwaves; by 2050 this 
will be a lot more common 
across the world.



Bastin et al 2019

As a general trend, they found 

that all the cities tend to shift 

towards the sub-tropics, with 

cities from the Northern 

hemisphere shifting to warmer 

conditions, on average ~1000 km 

south (velocity ~20 km.year-1), 

and cities from the tropics 

shifting to drier conditions 

(N=520). 

They predict that Madrid’s 

climate in 2050 will resemble 

Marrakech’s climate today, 

Stockholm will resemble 

Budapest, London to Barcelona,

Moscow to Sofia, Seattle to San 
Francisco, Tokyo to Changsha.



Cities a risk from sea level rise of 0.5 metres by 2050s [Cities projected to receive at least 0.5 metres of 
sea level rise by the 2050s under RCP8.5.]

https://www.c40.org/what-we-do/scaling-up-climate-action/adaptation-water/the-
future-we-dont-want/sea-level-rise/

The total urban population at risk from sea level rise, if emissions don’t go down, 
could number over 800 million people, living in 570 cities, by 2050





13 160 

urban 

centres 

An excess of 1·8 million (95% CI 1·34 million–2·3 million) deaths in 2019

 
But also causes lung and cardiovascular disease, cancer, affects brain function and foetus

Regional averages of PM2·5-attributable deaths increased in all regions except for Europe and the Americas, 

driven by changes in population numbers, age structures, and disease rates 

Southerland et al 2022



Khomenko et al 2021

https://isglobalranking.org/ ESTIMATES FROM NEARLY A 1000 CITIES IN EUROPE

Masselot et al 
2023

20173 (17 261–22 934) attributed to 
heat 

200K+ deaths due to 
air pollution

https://isglobalranking.org/


Cities, CO2 emissions and trade offs?





Shen et al 
2022

The results reveal that 

minimizing city size, urban 

sprawl, industrial level, and 

transportation status, and 

maximizing density, land 

mix, commercial levels, and 

urban green coverage could 

reduce carbon emissions. 

Findings demonstrated that appropriate urban policies and planning, 

such as compact cities, green cities, or transit-oriented development, 

might lower carbon emissions and thus further serve as useful 

strategies for building low-carbon cities.

This study used partial 

least squares (PLS) 

modeling and urban-

scale data from 

nineteen counties in 

Taiwan to identify the 

crucial effects and 

pathways affecting 

carbon emissions

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/urban-sprawl
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/urban-sprawl


Average area size (km2)

126 128 148 206

Average population

276,815 229,016 147,738 164,518

Analysis based on nearly 1000 European cities



Iungman et al 2024
Nieuwenhuijsen 2024



Calle Aragón/carrer Aragó

2904 premature deaths (20%) annually in 

Barcelona due to suboptimal urban and transport planning
Mueller et al EHP 2017; 125: 89-96



Nieuwenhuijsen 2024

Barcelona has a mortality rate similar to the average of the compact cities in the study (1124 deaths per 100,000 

people) and much higher than the mortality rate in green low density cities (1003 deaths per 100,000 people). 

How can these higher mortality rates be reduced and brought closer to or lower than the green low density cities?





Decarbonisation



FOSSIL FUEL DEPENDENCY/ADDICTION LEADING TO CO2 EMISSIONS AND AIR POLLUTION







The Lancet Pathfinder Commission was
established to collate and assess the 
evidence on the nearterm health effects of 
greenhouse gas mitigation,
including both modelling studies and 
evaluated implemented actions. The 
Commission’s aim is to assess
the potential and achieved magnitude of 
the benefits for health and climate of 
different mitigation actions and,
where possible, the factors facilitating or 
impeding implementation.



The Pathfinder report, Whitmee et al 2023



Solutions that address CO2 emissions, 
environmental quality, liveability and health in 

cities



Land use



NEW URBAN 

MODELS

Nieuwenhuijsen 2021



LOW TRAFFIC NEIGHBOURHOODS

Yang et al 2022

Thomas and Aldred 2024





Mueller et al 2019, Env Int

BARCELONA SUPER BLOCK MODEL



Barcelona 

Superblock 

San Antoni

Before

After



BARCELONA SUPER BLOCKS

• 19.2% car reduction, 11.5 ug/m3 (24.3%) NO2 reduction, 2.9 dB noise reduction, 3 fold increase green space (6.5% to 19.6%), 20% Surface 
temperature reduction

Mueller et al 2019, Env Int





Vauban, Freiburg



Mobility



ELECTRIC CARS



PREDICTIONS FOR CARS

Bloomberg New Energy 

Finance (BNEF)



PREDICTIONS FOR CARS

Bloomberg New Energy 

Finance (BNEF)

GDP

Cars

Roads

Sprawl

Replace
Predict and provide
With
Decide and provide

Mobility paradigm should be: Avoid, shift, improve

Car dependency



Mumbai, India





50% of car trips < 5 km



Health benefits (deaths avoided) of converting 50% of car 

travel in London

Tanguy Wasson
 + Livio Caputo

Electric 
Vehicles

Walking, cycling, 
public transport

Replaced 
with

Ongoing work Audrey de Nazelle, Imperial College London



Benefits of physical activity 

well outweight the risks of 

air pollution and accidents 

for cyclists



Utrecht, NL



Within 4 months, an average of 

11.5 km of provisional pop-up 

bike lanes have been built per 

city and the policy has increased 

cycling between 11 and 48% on 

average.
Kraus and Koch 2021



Mueller et al 2018, Prev Med



Daily mobility-related life cycle CO2 emissions were 3.2 kg CO2 
per person, with car travel contributing 70% and cycling 1%. 
Cyclists had 84% lower life cycle CO2 emissions than non-
cyclists. Life cycle CO2 emissions decreased by -14% per 
additional cycling trip and decreased by -62% for each avoided 
car trip. An average person who ‘shifted travel modes’ from car 
to bike decreased life cycle CO2 emissions by 3.2 kgCO2/day. 

We found that changes in active travel have 
significant lifecycle carbon emissions benefits, 
even in European urban contexts with already 
high walking and cycling shares. An increase in 
cycling or walking consistently and 
independently decreased mobility-related 
lifecycle CO2 emissions, suggesting that active 
travel substituted for motorized travel – i.e. 
the increase was not just additional (induced) 
travel over and above motorized travel. To 
illustrate this, an average person cycling 1 
trip/day more and driving 1 trip/day less for 
200 days a year would decrease mobility-
related lifecycle CO2 emissions by about 0.5 
tonnes over a year, representing a substantial 
share of average per capita CO2 emissions 
from transport. The largest benefits from 
shifts from car to active travel were for 
business purposes, followed by social and 
recreational trips, and commuting to work or 
place of edu-cation. Changes to commuting 
emissions were more pronounced for those 
who were younger, lived closer to work and 
further to a public transport station. 



(E)Mission zero: towards zero emission Mobility in European 
cities briefing. Clean Cities Campaign 2024







Greening





REDUCED PREMATURE MORTALITY 





Pan et al 2023 



Pan et al 2023 



3-30-300 GREEN SPACE RULE

Few people (6%) achieved the 3-30-300 green space in Barcelona.   Meeting the rule was associated with a 23-76% reduction in mental health indicators 

(poor mental, medication use and psychologist/psychiatrist visits
Nieuwenhuijsen et al 2022

Konijnendijk 2021



Housing



The results demonstrate that Europe has been the most sprawled and also the most rapidly sprawling 

continent, by 51% since 1990. At the scale of UN regions, the highest relative increases in urban 

sprawl were observed in East Asia, Western Africa, and Southeast Asia. Urban sprawl per capita has 

been highest in Oceania and North America, exhibiting a minor decline since 1990, while it has been 

increasing rapidly in Europe, by almost 47% since 1990.

This study presents the 

degree of urban sprawl on 

the planet at multiple spatial 

scales (continents, UN 

regions, countries, 

subnational units, and a 

regular grid) for the period 

1990–2014. Urban sprawl 

increased by 95% in 24 

years, almost 4% per year, 

with built-up areas growing 

by almost 28 km2 per day, 

or 1.16 km2 per hour. 





https://www.alvarezdiazvillalon.com/blog/13-sustainable-affordable-housing-ideas

SUSTAINABLE HOUSING 

https://blog.mipimworld.com/guide-green-real-estate/green-real-estate-
sustainable-living-urban-spaces-modern-development/

https://www.scottishhousingnews.com/articles/artisan-commits-to-new-design-
standards-for-sustainable-housing-development heatpomps





Barriers and facilitators



Negev et al 2022Struggles for power and influence, resistance of vested interest and lobbying and 

short-term election cycles make long term transitional policy making challenging 

and burn political capital. 



Multisectorial 
approach

Multi sectorial 

and systemic 

approaches are

needed to 

address current

problems and 

find solutions

HOUSING

HEALTH
SECTOR

Business

ENVIRONMENT

Architects

URBAN 

PLANNING

EDUCATION

Making cities 
healthier 

worldwide

TRANSPORTATIONCitizens

Courtesy of  Jo Ivey Boufford



Nieuwenhuijsen 2024





2020, 2021

Holistic and systematic approach



2020, 2021

Holistic and systematic approach

few health professionals most health professionals



CHANGES ARE POSSIBLE



Seoul, Korea
Greening cities







Poblenou, Barcelona



FUTURE SCENARIOS



CITY VISION

• Climate action is essential and good for health

• Turn cities that are detrimental to health to cities that promote health

• Innovative measures in our streets, neighbourhoods and cities 
needed to improve the health of citizens.

• Multi stakeholder approach with equitable power with more 
involvement of health professionals in urban and transport planning



Carbon neutral, liveable and healthy (High Climate Action and 

Success)

Scenario Overview: Cities that aggressively pursue climate action and 

successfully implement comprehensive sustainability strategies will thrive. These 

cities will be marked by resilience, sustainability, and a high quality of life.

Key Characteristics:

Sustainable Infrastructure: Extensive use of green building materials, renewable 

energy, and resilient infrastructure. Public transit is fully electric, and streets are 

designed and prioritized for pedestrians and cyclists.

Abundant Green Spaces: Parks, urban forests, and green roofs are integrated into 

urban design, reducing heat islands and enhancing biodiversity.

Thriving Local Economies: Green industries flourish, creating jobs in renewable 

energy, energy efficiency, and sustainable agriculture. Circular economies reduce 

waste and promote local production.

High Quality of Life: Clean air and water, healthy ecosystems, and equitable 

access to services and amenities. The city is a leader in climate innovation and 

global cooperation.

Struggling Adaptation (Moderate Climate Action with Challenges)

Scenario Overview: Cities that take moderate climate action face mixed 

outcomes. While some initiatives succeed, others fall short due to financial, 

political, or technical barriers. These cities manage to survive but with significant 

challenges.

Key Characteristics:

Partial Infrastructure Upgrades: Some buildings and transport systems are 

upgraded for energy efficiency and resilience, but older infrastructure remains 

vulnerable to climate impacts.

Inconsistent Green Spaces: Some neighborhoods have access to parks and green 

infrastructure, while others, particularly low-income areas, lack these benefits, 

exacerbating inequality.

Economic Strain: Investments in climate action are uneven, leading to economic 

stress in sectors reliant on fossil fuels. Job losses in traditional industries are only 

partially offset by gains in green sectors.

Ongoing Climate Risks: The city faces recurring climate-related challenges like 

flooding, heatwaves, and air pollution, leading to periodic disruptions and health 

issues

Climate Resilience at a Cost (Delayed Climate Action with Reactive 

Measures)

Scenario Overview: Cities that delay climate action until the impacts of climate 

change become severe will be forced to take reactive measures. These cities focus 

on adaptation rather than prevention, resulting in a reactive and expensive 

approach to climate resilience.

Key Characteristics:

Expensive Retrofitting: As climate impacts worsen, cities invest heavily in 

retrofitting existing infrastructure to cope with extreme weather, leading to high 

costs and disruptions.

Emergency Responses: Frequent use of emergency measures, such as 

evacuations during floods or power rationing during heatwaves. The city is in a 

constant state of crisis management.

Social Inequality: The high cost of adaptation falls disproportionately on low-

income residents, exacerbating social inequality and leading to increased tensions 

and displacements.

Economic Instability: Reactive measures strain city budgets, diverting funds 

from other essential services and stalling economic growth. The city struggles to 

attract investment and maintain economic stability.

Urban Decline (Low or No Climate Action)

Scenario Overview: Cities that fail to take meaningful climate action will 

experience severe degradation. These cities face environmental, social, and 

economic collapse, becoming increasingly uninhabitable.

Key Characteristics:

Infrastructure Collapse: Aging and poorly maintained infrastructure fails under 

the strain of extreme weather, leading to frequent power outages, water shortages, 

and transportation breakdowns.

Environmental Degradation: Pollution, deforestation, and loss of green spaces 

lead to poor air and water quality, contributing to widespread health problems and 

reduced biodiversity.

Mass Migration: As living conditions deteriorate, residents with the means to do 

so flee to safer areas, leading to population decline, abandoned neighborhoods, 

and increased crime.

Economic and Social Breakdown: The city faces economic collapse as 

businesses close, jobs are lost, and public services deteriorate. Social unrest and 

conflict become common as residents compete for scarce resources.

Failed Governance: Local governments are overwhelmed by the scale of the 

crises, leading to ineffective governance, corruption, and a loss of public trust. The 

city becomes a symbol of climate failure.





Thank you!

This project has received funding from the European Union’s, 
Horizon Europe Framework Programme (HORIZON) under GA 
No 101094639 - THE URBAN BURDEN OF DISEASE 
ESTIMATION FOR POLICY MAKING (UBDPolicy)

mark.nieuwenhuijsen@isglobal.org





www.isglobal.org

Big thanks to the whole team!

Questions?
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The car ecosystem
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borrowed
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GDP

Taxes



Urban and TranspOrt Planning Health Impact 
Assessment tool (UTOPHIA)

Current exposure 

estimates for 

Barcelona 

Recommended exposure 

levels (‘counterfactual’)

Comparison current exposure 

to recommended exposure

Exposure response 

function (ERF) from 

literature

Calculation of RR and PAF 

for the estimated exposure 

difference 

Natural all-cause mortality 

rate for Barcelona from 

literature 

(1,108/ 100,000)

Calculation of attributable 

preventable mortality by 

multiplying the PAF with the 

mortality rate

Mueller et al EHP 2017; 125: 89-96





BEIRUTOPIA

BEIRUTOPIA









Woodcock et al 2013, PLoS ONE



Woodcock et al 2013, PLoS ONE





https://www.alvarezdiazvillalon.com/blog/13-sustainable-
affordable-housing-ideas



https://blog.mipimworld.com/guide-green-real-estate/green-
real-estate-sustainable-living-urban-spaces-modern-
development/



https://www.scottishhousingnews.com/articles/artisan-
commits-to-new-design-standards-for-sustainable-
housing-development



New York affected by Canadian wildfires



Mumbai, India



SHENZHEN, CHINA

SHENZHEN, CHINA



LA, USA



Paris, France 



BUENOS AIRES, ARGENTINA

BUENOS AIRES, ARGENTINA



Mumbai, India



Johannesburg, 

South Africa



Tehran, Iran, 15 November 2016. Habib Kashani, a member of Tehran’s municipal council, said on Tuesday that pollution in Tehran had led to the death of 412 citizens in 
the past 23 days, according to the state news agency, Irna.  City authorities announced that all schools would be closed on Wednesday. The concentration of ultra-fine 
airborne particles (known as PM2.5) reached more than 150 this week, setting a new record. These particles of less than 2.5 micrometres in diameter can penetrate the 
lungs and pass into the bloodstream and have been linked to increased rates of chronic bronchitis, lung cancer and heart disease. (Guardian newspaper)

Tehran, Iran





https://redrawingbarcelona.isglobal.org/



30 

km/hr 

city

Grote steden willen wegen snel naar 30 

km/uur: ‘Veel minder verkeersdoden’
https://www.ad.nl/auto/grote-steden-willen-wegen-snel-naar-30-km-uur-veel-minder-verkeersdoden~aa76773e/

AD dec 1, 2021

https://www.ad.nl/auto/grote-steden-willen-wegen-snel-naar-30-km-uur-veel-minder-verkeersdoden~aa76773e/


CLIMATE CRISIS

• More extreme weather events (heatwaves, cold spells, floods, 
droughts), wildfires, migration, landscape changes are brought about 
by deforestation, deglaciation, river disappearance, desertification, 
water shortage, and biomass extinction, economic decline and social 
disruption, loss of urban forest, allergen increase

• Health effects including premature mortality, poor mental health  ( 
anxiety, stress,  schizophrenia, mood disorder and depression, suicide, 
aggressive behaviors), cardiorespiratory disease (strokes..), respiratory 
disease (asthma…). infectious disease (…) 

• Recent few years have been the hottest on record and high 
temperatures claimed over 60000 lives in Europe alone in 2022



CLIMATE CRISIS

• More extreme weather events (heatwaves, cold spells, floods, 
droughts), wildfires, migration, landscape changes are brought about 
by deforestation, deglaciation, river disappearance, desertification, 
water shortage, and biomass extinction, economic decline and social 
disruption, loss of urban forest, allergen increase

• Health effects including premature mortality, poor mental health  ( 
anxiety, stress,  schizophrenia, mood disorder and depression, suicide, 
aggressive behaviors), cardiorespiratory disease (strokes..), respiratory 
disease (asthma…). infectious disease (…) 

• Recent few years have been the hottest on record and high 
temperatures claimed over 60000 lives in Europe alone in 2022



CRISES

CLIMATE CRISIS

HOUSING CRISIS

COST OF LIVING CRISIS

IMMIGRATION CRISIS

AGEING POPULATION

BIODIVERSITY LOSS

POPULISM

LACK OF PA





Panel remarks 

▪ Dr Marina Romanello, Executive Director of the

Lancet Countdown: tracking progress on health and climate change

▪ Dr Maria Neira, Director, Department of Environment, Climate Change 

and Health, World Health Organisation

▪ Professor Niheer Dasandi, Professor of Global Politics and 

Sustainable Development, University of Birmingham

WiFi: RIBA public #IHL24



Q&A discussion

WiFi: RIBA public #IHL24



Thank you

▪ Lancet article published today: 

 Mark J Nieuwenhuijsen: Climate crisis, cities, 

 and health

▪ Please send feedback or queries to 

international@acmedsci.ac.uk 

WiFi: RIBA public #IHL24

mailto:international@acmedsci.ac.uk
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