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• Health (care)

• Mobility – Public space

• Air & Noise pollution 

• Climate change / fossil fuels 

Societal Challenges (in large cities)



Societal Challenges - Sustainability

(Anupriya et al, 2023)



Get on your cycles!



Google: Utilitarian Cycling and Health



Google: Commuter Cycling and Health

Hazards of cycling
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Coûts/bénéfices du vélo 
classique et électrique ?

Bénéfices du vélo 
classique et électrique ?

Coûts du vélo classique 
et électrique ?

Coûts du vélo classique 
et électrique ?



Is (utilitarian) Cycling good for Health? 

Cycling for leisure/sport

Utilitarian Cycling



What about e-cycles (≤250 Watt)?

E-cycle (≤250 Watt)  Conventional cycle



1. Health benefits of 
(e)cycling



Cycling & All-cause mortality

Zhao et al., 2021; https://doi.org/10.1007/s40279-021-01452-7



Cycling - Mental Health



Cycling - Sickness absence & Productivity



Intervention studies - Fitness

de Geus et al., 2009



Intervention studies – CVD risk factors - QOL - Vitality

de Geus et al., 2008



E-cycling & Health benefits

e-cycling   health benefits  ??

 Physical activity level (dose) = 
Intensity x Frequency x Duration



E-cycling Intensity

• WHO guidelines: health effect → intensity of 3-6 METS

 

Lathouwers et al., 2021

Legend: CC: Conventional; EAC: E-bike



E-cycling Frequency & Duration

• Fyhri et al 2020: 

• Castro et al, 2019:

 

E-bike Conventional bike

Trip distance 9,4 km 4,8 km



E-cycling Dose

• Castro et al, 2019:

• Shift from Conventional → e-bike:  200 MET min/week

• Shift from car → e-bike:  550 MET min/week 

• Shift from public transport → e-bike:  800 MET min/week 

E-bike Conventional bike

MET min/wk (=dose) 4463 4085



Systematic Reviews –
Health benefits of (e-)cycling
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2. (e-)cycle crashes



Absolute number of cycle accidents with corporal damage in BCR 



Bicycle crashes - Exposure

• Bicycle crashes: 
• Incidence = # crashes

• Incidence rate = # crashes / exposure = risk

Incidence: 10 crashes / year
Exposure: 1,000 trips / year
Incidence rate: 0.01 crashes / year

Incidence: 10 crashes / year
Exposure: 10,000 trips / year
Incidence rate: 0.001 crashes / year



Risque d'accident mortel relatif par type d'usagers de la 
route et unité d'exposition utilisé. 

Source : Pelssers, 2020



Risque d'accident mortel relatif par mode de transport et par tranche d'âge 
en fonction du nombre de kilomètres parcourus (en millions) en Belgique

Source : Pelssers, 2020

PTW (Powered Two-Wheelers): Les deux-roues motorisés tels que les cyclomoteurs ou les motocyclettes



Incidence rate (risk) – minor bicycle crashes

de Geus et al., 2012



Safety-in-Numbers in Brussels

Source : Pro Vélo, StatBel 
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E-bicycle crashes

• No unanimity in the scientific literature:
• Risk

• Schepers et al. (2014) did find an elevated risk among EAC users;

• Schepers et al. (2020b) only found an increased risk for older female EAC users;

• Fyhri et al. (2019) found an increased risk for female but not for male EAC users;

• Severity
• Fyhri et al. (2019) and Schepers et al. (2020b) did not find EAC crashes to result

in more severe injuries than crashes involving conventional cycles;

• Poos et al. (2017) did find more severe injuries among casualties on EAC’s
receiving treatment at an emergency department after a crash.



Minor E-bicycle crashes in Belgium & the Netherlands

• 1,919 cyclists (63.2 ± 11.1 years; 50% women)

• 319 (17% of the total sample) cyclists reported a crash in the 
previous 12 months, of which 36% were EAC crashes 

• Results:
• Cycle type : e-bike > conventional cycle

• Mental impairments while cycling: more mental impairments →more crashes

• Cycling more →more crashes

• Region of residence: BCR > Flanders

de Geus et al., 2023



• Protect yourself and make yourself visible in traffic, 
especially when the light conditions are poor 

Individual: Bicycle safety measurements



• Port du casque à Bruxelles : en moyenne en 2024, un peu 
plus de 71% des cyclistes portaient un casque 

Individual: Bicycle safety measurements

Source : Pro Vélo (Observatoire du vélo, 2025) 



Individual: Bicycle safety measurements
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3. Air Pollution & 
(e)cycling



Micro-environment traffic air pollution – Short-term



What is forgotten?

➔ Exposure = human ventilation x air quality x distance traveled



Materials & Methodes

➔ Exposure = ventilation per distance x concentration x distance



Results – Air pollution

UFP (PNC/cm³)
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Results: Minute Ventilation (VE): Bike/car ratio
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Results: inhaled quantities: bike/car ratio



Review Inhaled dose of Air Pollution



Inhaled dose: conventional vs e-cycle

Lathouwers et al., 2021
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4. Cost-benefit analysis
/

Health Impact Assessment



Predictive models – population level

Car driver →
conventional 

cyclist

Anno: 2025

crashes

pollution

PA

Crash
Air 

Pollution
Physical 
activity

Health

Obesity, diabetes

€€

Anno: 2065





Net health benefit: 7 months

→500,000 car drivers make a transition from car to 
bicycle for short trips (7.5-15 km) on a daily basis 
in the Netherlands

de Hartog et al. (2010)



Economic cost: health

Buekers et al. (2018)



HIA of active transportation (walking & 
conv. cycling): A systematic review

Mueller et al. (2015)



HIA & London conv. cycle sharing system

Woodcock et al. (2014)
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Predictive models – population level

Car driver →
electric cyclist

Anno: 2025

crashes

pollution
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Air 
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Cost-benefit – Conventional vs EAC

It is found that larger shares of e-bikes implies lower benefits as these bikes provide
lower health benefits and larger accident costs. These costs exceeds the higher
surplus from travel time savings.



https://s.sonar.mensura.be/surveys/
?e=393791&s=0&c=0&v=false&h=9
75D5FD5213CB72&d=l&l=en

Future recherche : participez !

https://surveys.uclouvain.be/
index.php/714681?lang=fr

https://surveys.uclouvain.be
/index.php/477793?lang=fr

https://s.sonar.mensura.be/surveys/?e=393791&s=0&c=0&v=false&h=975D5FD5213CB72&d=l&l=en
https://s.sonar.mensura.be/surveys/?e=393791&s=0&c=0&v=false&h=975D5FD5213CB72&d=l&l=en
https://s.sonar.mensura.be/surveys/?e=393791&s=0&c=0&v=false&h=975D5FD5213CB72&d=l&l=en
https://surveys.uclouvain.be/index.php/714681?lang=fr
https://surveys.uclouvain.be/index.php/714681?lang=fr
https://surveys.uclouvain.be/index.php/477793?lang=fr
https://surveys.uclouvain.be/index.php/477793?lang=fr
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Vehicle fleet

Cars in BCR: 
2020: 492,459
2022: 488,717

Source: StatBel
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Vehicle fleet



Societal Challenges – Sustainabe cities



Societal Challenges – Sustainable cities



Trips that could be replaced by cycling?

National Mobility household survey MONITOR (2019) 

Cycling @ 15 km/h 
conventional bike

5 km → 20 min

10 km → 40 min



How far can I reach by cycle ?



Lateral clearing distance

Ampe et al., 2020
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