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CONTEXT

Each year world wide there are:

• 4.2 million deaths due to ambient air pollution

• 3.2 million deaths due to lack of physical activity

• 1.2 million deaths due to traffic fatalities

• Climate crisis

• Population growth and ageing

• Urbanization (70% live in cities soon)

WHO, GBD





TRANSMISSION REDUCTION MEASURES

Hygiene/hand washing

Physical distancing (1.5 meters)

Self isolation when ill 

Light to severe lockdown measures



IMPACTS

Barcelona/Catalonia

Reduced physical activity -40%

Increase in poor mental health +20%

Domestic violence +20%

Reduced traffic 70-80%

Reduced air pollution (NO2) 70-90%

Reduced noise -9Db(a)

Green space visits -90%



PREREQUISITES FOR CHANGE

• Crisis

• Knowledge

• Technology

• Partnership

• Vision

• Leadership

Adapted from Lucia Reisch





2904 premature deaths (20%) annually in 

Barcelona due to suboptimal urban and transport planning
Mueller et al EHP 2017; 125: 89-96
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2904 premature deaths (95% 
CI: 1568, 4098) ( almost 
20% of mortality)

Mueller et al EHP 2017; 125: 89-96



TRANSPORT SOLUTIONS

1.5 meters distance society 

Impact on transport and use of public space

CR    Public   health         Environ.

space    benefits      impacts

Car L H L                    H

Public transport H M M                  M

Walking L L H                   L

Cycling L L H                   L

Others                       ?        ?             ?                    ?
L=low, M=medium, H=highCR=contagion risk











SOLUTIONS

• Land use changes

• Reduce car dependency

• Move towards public and active 

transportation

• Greening cities



Stevenson et al Lancet 2016; 388:2925-2935

Using a health impact 

assessment framework, 

they estimated the 

population health effects 

arising from alternative

land-use and transport 

policy initiatives in six 

cities. 

Land-use changes were 

modelled to reflect a 

compact city in

which land-use density 

and diversity were 

increased and distances 

to public transport were 

reduced to produce low

motorised mobility, 

namely a modal shift from 

private motor vehicles to 

walking, cycling, and 

public transport.



DALYS GAINED IN COMPACT CITIES

One DALY can be thought of as one lost year of "healthy" 

life. 

DALYs for a disease or health condition are calculated as 

the sum of the Years of Life Lost (YLL) due to premature 

mortality in the population and the Years Lost due to 

Disability (YLD) for people living with the health condition 

or its consequences: Stevenson et al Lancet 2016; 388:2925-2935

393 (Copenhagen) to 826 

(Boston) DALYs saved per 

100.000 people annually





Mueller et al 2019, Env Int
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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



Mueller et al 2019, Env Int





15 minute City

Paris





Vauban, Freiburg



ELECTRIC CARS



50% of car trips < 5 km



Benefits of physical activity 

well outweight the risks of 

air pollution and accidents 

for cyclists





ELECTRIC BIKE



Utrecht, NL



Mueller et al 2018, Prev Med

167 

European 

cities, 

75M 

people



PREMATURE DEATHS PREVENTED

• 10,091 premature deaths prevented 

annually in 167 European cities (75M 

people) if the mode share of cycling went 

up to 24.7%

Mueller et al 2018, Prev Med



HIAs of ACTIVE TRANSPORTATION

Mueller et al 2015









GREEN AND LIVEABLE

• Greening cities has many health benefits including 

longer life expectancy, fewer mental health 

problems, better cognitive function, better mood and 

healthier babies

• It mitigates air pollution, heat and noise levels.

• CO2 sequestration

• Replacing roads and parking with green 

environments can be one way forward to change an 

environment from detrimental to beneficial. 

Nieuwenhuijsen et al 2017, Epidemiology



HEALTH IMPACT ASSESSMENT OF PHILADELPHIA’S 
2025 TREE CANOPY COVER GOALS (30%)

Land cover analysis in 

2008 showed that tree 

canopy covered 20% of 

land area

Of the 155 neighborhoods, 

19 already met or 

exceeded the 30% tree 

canopy goal, and 102 

neighborhoods could meet 

the goal by planting and 

establishing trees in areas 

currently covered with  

grass and/or shrub. The 

remaining 34 

neighborhoods would 

require removal of 

impervious surface to meet 

the 30% cover goal

Kondo et al 2019Greenworks Philadelphia plan



DEATHS PREVENTED IN PHILADEPHIA BY 
INCREASING TREE COVER 

Kondo et al 2020



Multisectorial 
approach

Multi sectorial 

and systemic 

approaches are

needed to 

address current

problems and 

find solutions

HOUSING

HEALTH
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Architects

URBAN 

PLANNING

EDUCATION

Making cities 
healthier 

worldwide

TRANSPORTATIONCitizens

Courtesy of  Jo Ivey Boufford



SYSTEMIC APPROACHES

• It is important that we have a more systemic 

approach to our cities, 

Tackling

• COVID19

• Air pollution

• Noise

• Heat islands

• Lack of green space

• Lack of physical activity



HOLISTIC APPROACHES

• It is important that we have a more holistic to 

our cities, 

Addressing

• Health

• Livability

• Sustainability

• Climate change

• Equity



FINANCING
• a large financial stimulus package – European 

green deal 

• The money can only be spent once, and we 
therefore might as well do it in the way that will 
save more lives in the long term, and create also a 
more just, sustainable and liveable society



Seoul



ALDERHEY HOSPITAL LIVERPOOL BEFORE AND 
AFTER





Vauban, Freiburg



mark.nieuwenhuijsen@isglobal.org



EMAIL: mark.nieuwenhuijsen@isglobal.org



Green cities, healthy 

people

Active cities, healthy 

people,

Clean cities, healthy 

people

Social cities, healthy 

people

mark.nieuwenhuijsen@isglobal.org





mark.nieuwenhuijsen@isglobal.org









ANNUAL PREVENTABLE PREMATURE 

DEATHS AND AVERTED COSTS IN 
PHILADELPHIA

Kondo et al 2019

646 premature deaths (4.7% of total) 

prevented annually

Averted cost $6,2 billion annually 



Woodcock et al 2013, PLoS ONE



Woodcock et al 2013, PLoS ONE
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VIDEOS

• https://www.youtube.com/watch?v=e6ZeeCyXC0k
&t=51s

• https://www.youtube.com/watch?v=KKdJ8KlvkNA
&t=235s

• https://www.youtube.com/watch?v=jm3Dnh1916
4&list=PLVpfzFDc4BUCRQSh9Gv5hJlRYJPdKO9dF&i
ndex=16&t=0s

https://www.youtube.com/watch?v=e6ZeeCyXC0k&t=51s
https://www.youtube.com/watch?v=KKdJ8KlvkNA&t=235s
https://www.youtube.com/watch?v=jm3Dnh19164&list=PLVpfzFDc4BUCRQSh9Gv5hJlRYJPdKO9dF&index=16&t=0s






PREDICTIONS FOR CARS

Bloomberg New Energy 

Finance (BNEF)



AUTONOMOUS VEHICLES













PREMATURE MORTALITY BY DEPRIVATION IN 
BRADFORD, UK

Mueller et al 2018



CYCLING LANES

• When there are more cycling lanes, do 

people cycle more?

• Can cycling more prevent premature 

deaths?

• Health impact assessment study in 167 

European cities (75M people)

Mueller et al 2018





https://www.isglobal.org/urban-planning



Premature mortality impacts

681 premature deaths preventable (95% CI: 245-1,113)

291 deaths
95% CI: 0-838

163 deaths
95% CI: 83-246

61 deaths
95% CI: 0-123

36 deaths

95% CI: 26-50
131 deaths

95% CI: 114-153





Stevenson et al Lancet 2016; 388:2925-2935

Using a health impact 

assessment framework, 

they estimated the 

population health effects 

arising from alternative

land-use and transport 

policy initiatives in six 

cities. 

Land-use changes were 

modelled to reflect a 

compact city in

which land-use density 

and diversity were 

increased and distances 

to public transport were 

reduced to produce low

motorised mobility, 

namely a modal shift from 

private motor vehicles to 

walking, cycling, and 

public transport.



DALYS GAINED IN COMPACT CITIES

One DALY can be thought of as one lost year of "healthy" 

life. 

DALYs for a disease or health condition are calculated as 

the sum of the Years of Life Lost (YLL) due to premature 

mortality in the population and the Years Lost due to 

Disability (YLD) for people living with the health condition 

or its consequences: Stevenson et al Lancet 2016; 388:2925-2935

393 (Copenhagen) to 826 

(Boston) DALYs saved per 

100.000 people annually



Green cities, healthy 

people

Active cities, healthy 

people,

Clean cities, healthy 

people

Social cities, healthy 

people

mark.nieuwenhuijsen@isglobal.org



https://www.isglobal.org/urban-planning



https://www.isglobal.org/urban-planning



CITIES

´´Cities have long been known to be 

society’s predominant engine of 

innovation and wealth creation, yet 

they are also its main source of 

crime, pollution, and disease´´

Bettencourt et al 2007



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



CITIZENS PARTICIPATION

• Engage with communities to make a 
changes/community led studies



RINGLAND
• Currently a highway system (300,000 vehicles/day) 

currently runs through densely populated areas within 
the city (~500,000 inhabitants), which has a major impact 
on pollution, living conditions and health. 

• Moreover, the city of Antwerp has an urgent need for 
additional green areas (e.g. to combat the heat island 
effect) as well as housing development opportunities as 
the city expects a population increase of 70,000 

inhabitants by 2050.



RINGLAND



RINGLAND



RINGLAND
• The Ringland project is a 6 billion euro investment which proposes 

a large-scale sustainable urban development focussing on a 
complete redesign of the highway system in the city of Antwerp.

• Extraordinarily, the research underlying this complex infrastructure 
project has been entirely organized by local citizens in bottom-up 
fashion. 

• Detailed research studies, executed by external academics, are 
financed through crowdfunding and subsequently presented to the 
government. 

• The Ringland project hence pioneers a new kind of societal 
interaction between citizens, scientists and policy makers.



RINGLAND CITIZENS SCIENCE

• The 200,000 euros that was collected through 
crowdfunding was used to fund four research 
projects, in which four external partners 
participated. These research teams investigated 
four different topics:

• Infrastructural planning and technical feasibility

• Mobility impact assessment

• Environmental impact assessment

• Financial feasibility and real estate 

development





Van Brusselen et al 2016



Seoul





HEALTH IMPACT ASSESSMENT OF PHILADELPHIA’S 
2025 TREE CANOPY COVER GOALS (30%)

Land cover analysis in 

2008 showed that tree 

canopy covered 20% of 

land area

Of the 155 neighborhoods, 

19 already met or 

exceeded the 30% tree 

canopy goal, and 102 

neighborhoods could meet 

the goal by planting and 

establishing trees in areas 

currently covered with  

grass and/or shrub. The 

remaining 34 

neighborhoods would 

require removal of 

impervious surface to meet 

the 30% cover goal

Kondo et al 2019



ANNUAL PREVENTABLE PREMATURE 

DEATHS BY COUNT AND PERCENT, AND 
AVERTED COSTS

Preventable Premature Deaths Averted cost

Count 95% CI Percent 95% CI Value 95% CI
SCENARIO 10% 
increase tree 
coverage

Total Mortality

City-wide -11.4 (-19.0, -7.0) -0.09% (-0.14%, -0.05%) -$121 (-$178, -$66)
Lower SES 

areas -6.4 (-9.8, -3.6) -0.09% (-0.14%, -0.05%) -$62 (-$92, -$34)
Upper SES 

areas -5.0 (-9.2, -3.4) -0.09% (-0.13%, -0.05%) -$59 (-86, -32)

SCENARIO (30% 
tree coverage)

Total Mortality

City-wide -1,050 (-1,683, -595) -8.0% (-12.1%, -4.3%) -$10,490
(-$15,824, -

$5,591)
Lower SES 

areas -606 (-964, -340) -9.1% (-13.7%, -4.8%) -$6,002 (-$9,061, -$3,197)
Upper SES 

areas -444 (-720, -255) -7.0% (-10.5%, -3.6%) -$4,487 (-$6,763, -$2,394)

1 based on value of a statistical life year for 2014 generated by the United States Department of Transportation. 
2 values are per million (2014 $US).

Kondo et al 2019
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"All the urban 

planning in the 

world is for 

cars; People do 

not matter "



Jan Gehl: “Life happens 

on foot. Man was created 

to walk, and all of life’s 

events large and small 

develop when we walk 

among other people. 

There is so much more to 

walking than walking. 

There is direct contact 

between people and the 

surrounding community, 

fresh air, time outdoors 



HOLISTIC APPROACHES

• It is important that we have a more holistic to 

our cities, 

Addressing

• Health

• Livability

• Sustainability

• Climate change

• Equity



SYSTEMIC APPROACHES

• It is important that we have a more systemic 

approach to our cities, 

Tackling

• Air pollution

• Noise

• Heat islands

• Lack of green space

• Lack of physical activity





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
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20% of mortality)
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DALYS GAINED IN COMPACT CITIES

One DALY can be thought of as one lost year of "healthy" 

life. 

DALYs for a disease or health condition are calculated as 

the sum of the Years of Life Lost (YLL) due to premature 

mortality in the population and the Years Lost due to 

Disability (YLD) for people living with the health condition 

or its consequences: Stevenson et al Lancet 2016; 388:2925-2935



ANNUAL PREVENTABLE PREMATURE 

DEATHS BY COUNT AND PERCENT, AND 
AVERTED COSTS

Preventable Premature Deaths Averted cost

Count 95% CI Percent 95% CI Value 95% CI
SCENARIO 10% 
increase tree 
coverage

Total Mortality

City-wide -11.4 (-19.0, -7.0) -0.09% (-0.14%, -0.05%) -$121 (-$178, -$66)
Lower SES 

areas -6.4 (-9.8, -3.6) -0.09% (-0.14%, -0.05%) -$62 (-$92, -$34)
Upper SES 

areas -5.0 (-9.2, -3.4) -0.09% (-0.13%, -0.05%) -$59 (-86, -32)

SCENARIO (30% 
tree coverage)

Total Mortality

City-wide -1,050 (-1,683, -595) -8.0% (-12.1%, -4.3%) -$10,490
(-$15,824, -

$5,591)
Lower SES 

areas -606 (-964, -340) -9.1% (-13.7%, -4.8%) -$6,002 (-$9,061, -$3,197)
Upper SES 

areas -444 (-720, -255) -7.0% (-10.5%, -3.6%) -$4,487 (-$6,763, -$2,394)

1 based on value of a statistical life year for 2014 generated by the United States Department of Transportation. 
2 values are per million (2014 $US).

Kondo et al 2019


