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Outline

Works on Ile-de-France

1. Air pollution and CO2 from daily mobility: Who emits and Why? Evidence from Paris 

• published in Energy Economics

2. Tackling Car Emissions in Urban Areas: Shift, Avoid, Improve

• published in Ecological Economics

Works on France

1. The untapped health and climate potential of cycling in France: a national assessment from individual travel data

• published in Lancet Regional Health – Europe

2. Assessing the Health Benefits of Physical Activity Due to Active Commuting in a French Energy Transition Scenario 

• published in International Journal of Public Health

3. Different pathways toward net-zero emissions imply diverging health impacts: a health impact assessment study for 

France 

• preprint on MedRxiv
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Background: the Paris area 

NO2:

• Legal threshold 40 µg/m3

• WHO recommandation: 10 µg/m3

• Road trafic: 53% of emissions

PM2.5:

• WHO recommandation: 5 µg/m3

• Road trafic: 19% of primary emissions

Low-emission zone (ZFE):

• Ban on cars inside A86, based on euro-x class

• Postponed many times

NO2 in 2015, µg/m3 



Data: Enquête générale transports (EGT) 

We use the EGT 2010

• 35,175 individuals from 14,885 households

• On a representative weekday

Our subsample:

• Adults having made at least one trip (N=23,690), 101,950 trips

• One trip may involve several transport modes

Scenario subsample:

• 12,595 individuals who used a car

• 45,897 car trips

EGT 2020: 

• Only 4,800 households

• Modal shares did not change much (cars 38% → 34%)



• The top emitters (20% of the 

population) contribute 

~80% of NOX, CO2 & PM2.5

from transportation

• Decomposition of emissions 

in 3 factors: 

• distance, 

• modal choice,

• emission intensity.

Who are the top emitters? 

Part 1 – general population



Who are the top emitters? 

Part 2 – individuals in 

employment
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Additional data

Counterfactual travel time data

• Google Console Directions API 

• For each trip, gives the time it would take by public transport, cycling, and driving

• E-bikes: multiply cycling time by 15/19

Charging stations for Electric Vehicles

• Aim: identify households with charging station ≤ 500 meters of their home

• Sources: OpenStreetmap, National & municipal open data service

Emission factors

• NOX, PM2.5 & CO2, Including cold starts for NOX & PM2.5

• Calculated at the journey stage level

• Vehicle-specific emission factor for cars





Modal shift scenarios

Aim: identify car trips that could be substituted with e-bike or public transit, under constraints on 

• the travel time difference between car and the substitute mode, 

• the type of trip, 

• only for e-biking, the individual’s age

Analysis at the « trip-chain » level: set of trips between leaving home and coming back

Three scenarios, with increasingly strict constraints



In scenario 2, for a daily travel time increase below 10 min, 
• 46% of drivers could shift to e-bikes – mostly – or public transit – rarely
• with half benefiting from a travel time decrease. 
• Such a modal shift would reduce daily mobility emissions by 15%. 
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A lever to decarbonize transportation…

17

This machine also fights physical inactivity:
• In Europe: ~10% of all deaths attributable to physical inactivity



The health and climate benefits of cycling, 
France 2019

• Objective : assessing the mortality and 
morbidity alleviated by cycling:
• All-cause mortality

• 5 chronic diseases

• …but also the CO2 emissions prevented 

• Data : 2019 Enquête mobilité des 
personnes (“People’s mobility survey”)

• Method: Health Impact Assessment
18

Dose-response function by Kelly et al (2014) :

100 min/week of cycling 
→ 10% reduction in all-cause mortality



Cycling distribution and burden alleviated

19

Average : 9min / week

1,919 (UI: 1,101-2,736) deaths prevented 
5,963 (UI: 3,178-8,749) diseases prevented



Health, climate and economic benefits

20

Unit monetarized value :

1.02€ for every km 
cycled



Health, climate and economic benefits (2)

21

Modal shift scenario: 25% of 
short car trips (<10km) shifted to 

bike

➢ 0.7 Mto CO2 prevented

➢ Intangible costs prevented: 
7.6 billion €
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Net-zero emission scenarios

24

Scenarios describing various combination of changes in 
socioeconomic systems that are compatible with carbon neutrality

Explicit details on the evolutions required in the main sectors 
in order to reach carbon neutrality in 2050

Various health co-benefits



Health impact assessment

25

Active transportation 
and physical activity in 
the negaWatt scenario

• 100min cycling/week= mortality 
reduced by 10% 

• 168min walking/week= mortality 
reduced by 11%   

Dose-response 
function

Large health and economic 
benefits in 2040

• ~10,000 deaths prevented each y.
• >3 mo. gain in life expectancy
• ~35 billion € /y. of intangible costs 

prevented

Barban et al, Int. J. Public Health 2022
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And with various net-zero scenarios ?

28



Transition(s) and 
health impact : 
physical activity

29



Thanks for your attention

Also 2 articles for the general public 

30https://theconversation.com/marche-velo-les-gains-sanitaires-et-economiques-du-developpement-des-transports-actifs-en-france-189487
https://theconversation.com/le-velo-meilleur-atout-pour-reduire-la-pollution-et-les-temps-de-trajet-lexemple-de-lile-de-france-219509
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