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CRISIS

• CLIMATE CRISIS

• BIODIVERSITY

• OBESITY/DEMENTIA/HEALTH CRISIS

• COST OF LIVING

• ENERGY SECURITY



2020, 2021Holistic and systematic approach   . Induced demand
.Self fullfilling prophecies



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



Khomenko et al 2021

https://isglobalranking.org/

https://isglobalranking.org/


Pereira Barboza et al 2021

https://isglobalranking.org/

https://isglobalranking.org/


https://isglobalranking.org/

https://isglobalranking.org/


2904 premature deaths (20%) annually in 

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



DEATHS DUE TO POOR URBAN AND 

TRANSPORT PLANNING BARCELONA
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2904 premature deaths (95% 
CI: 1568, 4098) (→ almost 
20% of mortality)

Mueller et al EHP 2017; 125: 89-96



https://redrawingbarcelona.isglobal.org/



SOLUTIONS

• Land use changes

• Reduce car dependency

• Move towards public and active 

transportation

• Greening cities



COMPACTNESS INSTEAD OF SPRAWL

Stevenson et al 2016

393 (Copenhagen) to 826 (Boston) DALYs saved per 

100.000 people annually





NEW URBAN 

MODELS

Nieuwenhuijsen 2021



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



Mueller et al 2019, Env Int



LOW TRAFFIC NEIGHBOURHOODS

Yang et al 2022



LOW TRAFFIC NEIGHBOURHOODS

Yang et al 2022



LOW TRAFFIC NEIGHBOURHOODS

Thomas and Aldred 2024





Aldred et al 2024





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/








ELECTRIC CARS



50% of car trips < 5 km



Benefits of physical activity 

well outweight the risks of 

air pollution and accidents 

for cyclists



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



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. 



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. 



Seoul, Korea
Greening cities







Vauban, Freiburg



Poblenou, Barcelona



Amazon.com



• Title: THE URBAN BURDEN OF DISEASE ESTIMATION FOR POLICY MAKING (UBDPOLICY)
• Main objective: to improve the estimation of health and well-being impacts and socio-economic costs 

and/or benefits of major urban environmental stressors, advance methodological approaches and foster 
their acceptance as common good practice for urban areas in Europe, for strengthened evidence-based 
policy-making.  The work is conducted in nearly 1000 European cities and involves multiple stakeholders.

• Role of ISGlobal: Coordinators
• Overall PI: Mark Nieuwenhuijsen
• Funding: 4.3 Meuros
• Funder: Europe Horizon program  (grant no 101094639) and Swiss and UK Governments
• Start date: 01 January 2023; End Date: 31 December 2026
• Partners: University of Utrecht (NL), SwissTPH (CH), Lund University (SE ), HEAL (BE), Cambridge University 

(UK)

https://ubdpolicy.eu/





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?




