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I Costi dell’inquinamento atmosferico: 
un problema dimenticato 



Health   
•  Increased mortality 

–  Years of Life Lost:  YLL=NxL, 
where N= n. of deaths, L=standard life 
expectancy 

–  Disability Adjusted Years of 
Life Lost: DALY=YLL+YLD (Years 
Lost due to Disability=IxDWxI, where 
I= n. incident cases, DW=disability 
weight, L=average duration of case)  

•  Increased morbidity 
–  Hospitalization 
–  Working days lost (including 

childcare) 
–  Reduced leisure time 

Other impacts 
•  Ecosystem damages and 

Agricultural losses (reduction of 
growth of crops, forests and 
plants; acidification of soil, lakes 
and rivers; eutrophication) 

•  Damage to buildings and 
monuments 

•  Reduction of real estate value 
•  Reduction of tourism 
•  Reduced visibility 

–  Increased traffic accidents 
–  Reduced amenity 

•  Contribution to climate change 
•  Social problems? 

Impacts 



Health   
•  Increased mortality 

–  Value of a statistical life 
(VOSL) is the value that an 
individual places on a marginal 
change in their likelihood of death 

–  Value of a Life Year (VOLY): 
how much an individual is willing to 
pay (WTP) to live one more (healthy 
year) 

•  Increased morbidity 
–  Hospitalization and health 

care costs 
–  Lost income 
–  Value of leisure time (WTP 

to have increased free-time) 

Other impacts 
•  Market price for agricultural 

goods 
•  Restoration costs for building 
•  Hedonic pricing 
•  Market price for tourist’s 

activities 
•  Reduced visibility 

–  Accident’s cost and value of time 
lost in traffic (WTP for free-time)  

–  Reduced amenity (WTP for living 
in a better environment) 

•  Market value of tons of CO2 eq. 
•  Social costs? 

Valuation methods: 
Market valuation 

Stated preferences 
Revealed preferences 



Health   
€ Per  
affected 
person 

Lowest 
estimate 

Highest 
estimate 

Mortality 15,000 14,000,000 

Morbidity 

-Respiratory 3 30,000 

-Cardio 2,900 38,500 

Other impacts 
MWTP per 
% reduction 
(in €) 

Lowest 
estimate 

Highest 
estimate 

Real estate 120 1,900 

Visibility 210 415 

Both for morbidity and mortality the range is 
significantly wide 
ü As for mortality it depends on the country 
where the study has been performed. 
Standard value in OECD countries approx. 
€ 3 million 
ü As for moribidity it depends on the 
deseases 
ü Value of lost days of work depends 
consistently by the characteristics of social 
security schemes and rules  

Costs not related to health impacts are 
often discussed qualitatively, but there are 
not many studies, with the notable 
exception of house values and visibility. 
These values represent the marginal 
willingness to pay to reduce by 1 
percentage point air pollution. 
 

Literature results 



The EU Commission estimates that in 2010 air pollution 
damages amounted to: 
-  health impacts in the range of EUR 330 to 940 billion 

(direct economic damage includes EUR 15 billion from 
workdays lost and EUR 4 billion in healthcare costs) 

•  crop yield loss around EUR 3 billion 
•  damage to buildings around EUR 1 billion 

Health impacts account for the major share of damages.  

Air pollution damages in 
Europe 



•  industry: clean technologies; increased resource efficiency 
•  transport: modal shifting; walking and cycling networks in 

cities; rail interurban freight and passenger travel; shifting to 
cleaner low-emissions vehicles and fuels, road pricing, parking 
fees, congestion charges, low emission zones 

•  agriculture: improved management of manure, fertilizers and 
pesticides 

•  energy supply and demand: use of low-emissions fuels and 
renewables; cogeneration of heat and power; distributed 
energy generation; district heating and cooling; fuel taxes, 
carbon pricing, labels and/or standards for equipments 

•  urban planning: improving energy efficiency of buildings and 
promoting city compactness 

•  waste management: waste reduction, waste separation, 
recycling and reuse 

Policy responses 



•  Advancements in monitoring (like remote-sensing satellite 
technology) give more accurate and precise data, even at a micro-
scale 

•  Pollution effects might differ greatly (in concentrations and 
composition of pollutants) within few kilometers and within few hours, 
depending on the pollutant under consideration  

•  Mitigation policies have to be efficient and cost-effective 
•  Spatial and temporal considerations also help in detecting the 

categories which face higher risks: 
–  Spatially: are social disadvantage and air pollution correlated? 
–  Temporally:  which categories of people are more exposed in the 

hours of higher risk?  

Spatial and temporal issues 



Spatial distribution of social disadvantage and NO2 concentration in 
between Lille and Roubaix – Département du Nord (Source Equit’Area).   

Spatial issues: an example 



Hourly ozone concentration are higher in the early afternoon 
Hourly thresold values: 180 µg/m3 (information), 240 µg/m3 (alarm)  

Temporal issues: an example 

Ozone concentation in Bologna week 17/22 july (ARPA, 2005) 
  
  



•  The cost of air pollution significantly affects 
our welfare 

•  Policymakers have to tackle this issue 
following cost-effective solutions 

•  Recent research offers new solutions for: 
– Better monitoring of air pollution and of its 

impacts 
– Better simulation studies 
– More precise cost estimation  

Policy insights 
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