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The Health
 

Impact 
of

 
air pollution

 
is

huge

Air pollution
 

is
 

one
of

 
leading

 
risk

factors
 

for
 

health
at population

 
level

(GBD, 2010)
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Background
Previous

 

Health

 

Impact Assessment

 

of

 

air pollution

 

at National level

 

in MED HISS Countries:
 Ref. 

Year 
Population Author(s) Pollutant RR for 10 

g/m3 
Attributable
cases 

France 1993 59.110.000 Kunzli et al  
Lancet 2000 

PM10 1.043 (1.026-
1.061) 

~ 31.700 

France 2007-
2008 

63,800,000 Pascal M. et al  Sci
Total 
Environ.2016 

PM2.5 1.15 (1.05-
1.25) 

~ 15.750 

France 2010 63.000.000 WHO 2015 PM2.5 1.06 (1.04-
1.08) 

~ 17.000* 

France 2012 63.600.000 EEA 2015 PM2.5 1.06 (1.04-
1.08) 

~ 43.400 * 

Italy 2005 58,200,000 Ancona C et al 
VIIAS Project 
www.viias.it 

PM2.5 1.07 (1.04-
1.09) 

~ 34.500 

Italy 2010 60.500.000 WHO 2015 PM2.5 1.06 (1.04-
1.08) 

~ 32.500* 

Italy 2012 60.900.000 EEA 2015 PM2.5 1.06 (1.04-
1.08) 

~ 59.500* 

Spain 2010 46,064,000 WHO 2015 PM2.5 1.06 (1.04-
1.08) 

~ 14.000* 

Spain 2012 46.200.000 EEA 2015 PM2.5 1.06 (1.04-
1.08) 

~ 25.500* 

Slovenia 2010   2,069,000 WHO 2015 PM2.5 1.06 (1.04-
1.08) 

~ 900* 

Slovenia 2012   2.100.000 EEA 2015 PM2.5 1.06 (1.04-
1.08) 

~ 1.700* 

 

* Counterfactual

 

value

 

for

 

PM: 0

* Counterfactual

 

value

 

for

 

PM: 10



First First HIAsHIAs
 in in EuropeEurope

•
 

Results
 

presented
 

at the third
 

Conference
 

of
 Ministries

 
of

 
Health

 
and Environment, London 1999 

(Kunzli
 

et
 

al, Lancet
 

2000).
•

 
Attributable

 
deaths

 
among

 
the adult

 
population, 

1996:
–

 
31.700

 
in France

–
 

5.600
 

in Austria
–

 
3.300

 
in Svitzerland

•
 

1 years
 

of
 

life expectancy
 

is
 

the result
 

of
 

a reduction
 of

 
10 g/m3

 
di PM10

 

for
 

a long term
 

exposure
 (Brunekreef, Occup

 
Environ

 
Med

 
1997).



The CAFE (Clean
 

Air for
 

Europe) Study
 

–
 

2005



CAFE Project (2005)

PM 2.5 Concentrations



Months
 

of
 

years
 

of
 

life lost
 

due to current
 

PM2.5 levels

(Bertollini, WHO, 2005 –CAFE
 

Study)



Many
 

methods
 

now
 

available
 

(WHO, 2016):
‐Classical

 
calculations

‐Dedicated
 

software

Methods

BenMAP
 

-

 

Benefits

 

Mapping

 

and Analysis Program (BenMAP) (US EPA, 2014)
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Dedicated
 

Softwares
 

(Health risk assessment of air pollution –

 

general principles. Copenhagen: 
WHO Regional Office for Europe; 2016).



Methods
 

for
 

HIA

To calculate the impact of a pollutant it is necessary to 
know:

o Air pollutant concentrations
 

(in microg/m3) by
 

grid
o

 Data on exposed
 

population
 

(N of
 

people resident
in any

 
area by

 
age

 
and sex)

o
 Mortality

 
or morbidity

 
at the

 
baseline (crude rates) 

in each area
o

 Concentration‐response function (RR) –from 
literature

o Outcome in study
Courtesy

 

by

 

C. Ancona DEP Lazio



o
 Air pollution

 
concentrations

o
 Population

 
exposure

o
 Baseline

 
mortality

o
 Concentration‐response function (RR)

o
 Health

 
Impact

The Health
 

Impact Assessment
 

in MED HISS has
 

followed
 

the classical
approach

 
(already

 
used

 
in the VIIAS Italian

 
Project)

Courtesy

 

by

 

C. Ancona DEP Lazio
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Previous
 

HIA in Italy: the VIIAS Project (www.viias.it)



o
 Air pollution

 
concentrations

o
 Population

 
exposure

o
 Baseline

 
mortality

o
 Concentration‐response function (RR)

o
 Health

 
Impact

LIFE12 ENV/IT/000834 MEDHISS   Torino 13/09/2016
Courtesy

 

by

 

C. Ancona DEP Lazio

Results
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Air pollution

 
concentrations

PM2.5 in Italy (2010)
 

at 
municipal

 

level

(MED HISS upscaled
procedure) 
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Air pollution

 
concentrations

PM2.5 in Spain
(2010)

 

at 
municipal

 

level

(MED HISS 
upscaled
procedure) 
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Air pollution

 
concentrations

PM2.5 in Slovenia (2011)
at municipal

 

level

(MED HISS upscaled
procedure) 



o
 Air pollution

 
concentrations

o
 Population

 
exposure

o
 Baseline

 
mortality

o
 Concentration‐response function (RR)

o
 Health

 
Impact

LIFE12 ENV/IT/000834 MEDHISS   Torino 13/09/2016
Courtesy

 

by

 

C. Ancona DEP Lazio

Results: Italy
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PM 2.5 Mean

 exposure
g/m3)

PM 2.5 Population

 weighted

 
exposure

 g/m3)

Difference

 from

 
WHO 

 limit

 
value

g/m3)

Italy 17,2 20,3 10,3

Geographic
Area

North 19,1 23,4 13,4

Center 16,2 19,4 9,4

South 14,1 16,4 6,4

Macroarea Urban 19,8 21,8 11,8

Rural 17 18,8 8,8

PM2.5 in 2010 in Italy: mean

 

concentration

 

by

 

area and difference

 

from

 

WHO limit

 

(10mg/m3
MED HISS Project

PM 2.5 Counterfactual

 

level: 10 g/m3



o
 Air pollution

 
concentrations

o
 Population

 
exposure

o
 Baseline

 
mortality

o
 Concentration‐response function (RR)

o
 Health

 
Impact

LIFE12 ENV/IT/000834 MEDHISS   Torino 13/09/2016
Courtesy

 

by

 

C. Ancona DEP Lazio

Results: Italy



Males

Females

A cura di Demaria, ARPA Piemonte

Mortality

 
Crude rates

 
–

 
Italy     (Average

 
period

 
2000‐2010)
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o
 Air pollution

 
concentrations

o
 Population

 
exposure

o
 Baseline

 
mortality

o
 Concentration‐response function (RR)

o
 Health

 
Impact

LIFE12 ENV/IT/000834 MEDHISS   Torino 13/09/2016
Courtesy

 

by

 

C. Ancona DEP Lazio

Results: Italy



Concentration‐response functions (RR)

Experts were asked to 
formulate a response to the 
following question: “What 
concentration–response 
functions for key pollutants 
should be included in cost–
benefit analysis supporting 
the revision of EU air quality 
policy?”.



HRAPIE (2013)



Meta‐analysis
 

by
 

Hoek
 

(2013) (in HRAPIE study)

RR: 1,06  IC 95%:  1,04-1,08



Studies
 

after
 

2013

ACS California subcohort
 

Jerrett, 2013

73,711 subjects
 

living in California, 1982 –
 

2000

National English cohort
 

Carey, 2013 

835,607 patients
 

from
 

general
 

practice, 
 

2003‐2007

ESCAPE
 

Beelen

 
2014 

367,251 participants
 

from
 

22 European
 

cohorts, 1985‐2008

LIFE12 ENV/IT/000834 MEDHISS   Torino 13/09/2016



Updated
 

WHO meta‐analysis

D-L Overall (I-squared=60.8%, p=0.0016)

US trucking industry cohort

Nurses’ Health Study

Study

Medicare national cohort

ACS LA sub-cohort study

Escape

Canadian national cohort

Harvard six cities

California teachers study

ACS study

Netherlands Cohort Study

ACS California subcohort

Rome longitudinal study

Health professionals follow-up study

National English cohort

1.07 (1.04, 1.09)

1.10 (1.03, 1.18)

1.26 (1.03, 1.55)

HR (95% CI)

1.04 (1.03, 1.06)

1.17 (1.05, 1.30)

1.14 (1.03, 1.27)

1.10 (1.05, 1.15)

1.14 (1.07, 1.22)

1.01 (0.94, 1.08)

1.06 (1.02, 1.11)

1.06 (0.97, 1.16)

1.06 (1.00, 1.12)

1.04 (1.03, 1.05)

0.86 (0.72, 1.02)

1.11 (0.98, 1.26)

100.00

6.10

0.90

Weight

18.57

3.00

3.22

%

9.96

6.41

6.00

10.72

4.03

8.08

19.60

1.24

2.17

1.07 (1.04, 1.09)

1.10 (1.03, 1.18)

1.26 (1.03, 1.55)

HR (95% CI)

1.04 (1.03, 1.06)

1.17 (1.05, 1.30)

1.14 (1.03, 1.27)

1.10 (1.05, 1.15)

1.14 (1.07, 1.22)

1.01 (0.94, 1.08)

1.06 (1.02, 1.11)

1.06 (0.97, 1.16)

1.06 (1.00, 1.12)

1.04 (1.03, 1.05)

0.86 (0.72, 1.02)

1.11 (0.98, 1.26)

100.00

6.10

0.90

Weight

18.57

3.00

3.22

%

9.96

6.41

6.00

10.72

4.03

8.08

19.60

1.24

2.17

  1.5 .67 1 1.5

PM2.5 (10 g/m3 increase) and Natural Mortality

D-L Overall (I-squared=60.8%, p=0.0016)

US trucking industry cohort

Nurses’ Health Study

Study

Medicare national cohort

ACS LA sub-cohort study

Escape

Canadian national cohort

Harvard six cities

California teachers study

ACS study

Netherlands Cohort Study

ACS California subcohort

Rome longitudinal study

Health professionals follow-up study

National English cohort

1.07 (1.04, 1.09)

1.10 (1.03, 1.18)

1.26 (1.03, 1.55)

HR (95% CI)

1.04 (1.03, 1.06)

1.17 (1.05, 1.30)

1.14 (1.03, 1.27)

1.10 (1.05, 1.15)

1.14 (1.07, 1.22)

1.01 (0.94, 1.08)

1.06 (1.02, 1.11)

1.06 (0.97, 1.16)

1.06 (1.00, 1.12)

1.04 (1.03, 1.05)

0.86 (0.72, 1.02)

1.11 (0.98, 1.26)

100.00

6.10

0.90

Weight

18.57

3.00

3.22

%

9.96

6.41

6.00

10.72

4.03

8.08

19.60

1.24

2.17

1.07 (1.04, 1.09)

1.10 (1.03, 1.18)

1.26 (1.03, 1.55)

HR (95% CI)

1.04 (1.03, 1.06)

1.17 (1.05, 1.30)

1.14 (1.03, 1.27)

1.10 (1.05, 1.15)

1.14 (1.07, 1.22)

1.01 (0.94, 1.08)

1.06 (1.02, 1.11)

1.06 (0.97, 1.16)

1.06 (1.00, 1.12)

1.04 (1.03, 1.05)

0.86 (0.72, 1.02)

1.11 (0.98, 1.26)

100.00

6.10

0.90

Weight

18.57

3.00

3.22

%

9.96

6.41

6.00

10.72

4.03

8.08

19.60

1.24

2.17

  1.5 .67 1 1.5

PM2.5 (10 g/m3 increase) and Natural Mortality

RR: 1,07  IC 95%:  1,04-1,09
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Pollutant Indicator Cause Age Limits (WHO) RR Review 

Natural causes  RR 1.07 (IC 95% 1.04-1.09) (1) 

CVD diseases RR 1.10 (IC 95% 1.05-1.15) (1) 

Respiratory diseases RR 1.10 (IC 95% 0.98-1.24) (1) 

Mortality 

K Lung RR 1.09 (IC 95% 1.04-1.14) (2) 

PM 2.5 

incidence IHD 

> 30 > 10 g/m3 

RR 1.26 (IC 95% 0.97-1.60) (3) 

 

Relative Risks
 

used
 

in MED HISS Health
 

Impact Assessment

REFERENCES 

1. WHO Regional Office for Europe (2014). WHO Expert Meeting: Methods and tools for assessing the health risks of air pollution 
at local, national and international level. Meeting report Bonn, Germany, 12-13 May 2014, Copenhagen WHO Regional Office for 
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assessing-the-health-risks-of-air-pollution-at-local,-national-and-international-level.pdf 
2. Hamra GB, Guha N, Cohen A, Laden F, Raaschou-Nielsen O, Samet JM, Vineis P, Forastiere F, Saldiva P, Yorifuji T, Loomis D. 
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Sep;122(9):906-11. doi: 10.1289/ehp.1408092. Epub 2014 Jun 6. Erratum in: Environ Health Perspect. 2014 Sep;122(9):A236.  
3. Cesaroni G, et al. Long term exposure to ambient air pollution and incidence of acute coronary events: prospective cohort study 
and meta-analysis in 11 European cohorts from the ESCAPE Project. BMJ. 2014 Jan 21;348:f7412. doi: 10.1136/bmj.f7412. 
 



Linearity
 

of
 dose-

 response
 curves
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Linearity
 

of
 dose-

 response
 curves
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Valutazione di impatto sulla 
salute

(ITALIA)

LIFE12 ENV/IT/000834 MEDHISS   Torino 14/09/2016
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Dati demografici Concentrazione inquinanti

Esposizione della popolazione

Inquinamento

Epidemiologia
Curva dose 
risposta

Numero decessi

VIS 
Inquinamento:

 Approccio 
MED HISS

 

VIS 
Inquinamento:
Approccio 
MED HISS

Dati mortalità



o
 Concentrazione inquinante

o
 Esposizione della Popolazione

o
 Mortalità

 
per area

o
 Funzione

 
dose‐risposta

 
(RR)

o
 Impatto sanitario

LIFE12 ENV/IT/000834 MEDHISS   Torino 14/09/2016
Courtesy

 

by

 

C. Ancona DEP Lazio

Risultati: Italia
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D Decessi 

 attribuibili
95% I.C % sul totale

Italia 33533 20429‐41368 7%

Area 

 Geografica
Nord 20221 12396‐24849 9%

Centro 6344 3840‐7858 5%

Sud 6968 4193‐8661 4%

Macroarea Urbana 18977 11602‐23360 11%

Rurale 14556 8827‐18008 4%

Decessi attribuibili al PM 2.5 in Italia, per area
2010

Relativa al livello controfattuale

 

di PM 
2.5 di 10 g/m3
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YPLL 95% I.C YPLL medi per 

 decesso

Italia 467.902  285.229 ‐

 
577.009 14.0

Gender Maschi 229.383  139.797 ‐

 
282.913 14.2

Femmine 238.519  145.432 ‐

 
294.096 13.7

Anni di vita persi attribuibili al PM 2.5 in Italia, per area e sesso
2010

Relativa al livello controfattuale

 

di PM 
2.5 di 10 g/m3
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Riduzione della speranza di vita dovuta alle concentrazioni di 
 PM 2.5 in Italia, per  area –

 
2010 (in mesi)

Riduzione della 

 speranza di 

 vita
(mesi)

95% I.C

Italia 9,2 9,1‐9,2

Area
Geografica

Nord 11,6 11,6‐11,8

Centro 8,0 8,0‐8,2

Sud 5,3 5,3‐5,4

Macroarea Urbana 12,6 12,5‐12,6

Rurale 9,0 9,0‐9,1

Sesso Maschi 8,5 8,4‐8,5

Femmine 10,0 9,8‐10,0
Relativa al livello controfattuale

 

di PM 
2.5 di 10 g/m3
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Riduzione della speranza di vita dovuta alle concentrazioni di PM 2.5 in 
Piemonte, per  area –

 
2010 (in mesi)

Riduzione della 

 speranza di vita
(mesi)

95% I.C

Regione Piemonte  9,6 9,6‐9,6

Prov. Torino 9,1 9,1‐9,2

Prov. Vercelli 9,6 9,5‐9,6

Prov. Novara
13,2 13,2‐13,3

Prov. Cuneo 7,4 7,4‐7,4

Prov. Asti
12,0 12,0‐12,1

Prov. Alessandria 12,2 12,1‐12,2

Prov. Biella 8,0 8,0‐8,2

Prov. Verbano‐Cusio‐

 Ossola
5,9 5,9‐6,0

Torino Città 24,7 24,7‐24,8

Relativa al livello 
controfattuale

 

di 
PM 2.5 di 10 
g/m3
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RR
(95% C.I.)

Eventi Attribuibili
(95% C.I.)

YLPP
(95% C.I.)

Cause Naturali 1.07 (1.04‐1.09) 33533 (20429‐41368) 467902 (285229‐577009)

M.Cardiovascolari 1.10 (1.05‐1.15) 19188 (10637‐26117) 238362 (132263‐324167)
M.Respiratorie 1.10 (0.98,1.24) 3066 (797‐5665) 36676 (9569‐67602)

Tumore polmone 1.09 (1.04,1.14) 2693 (1333‐3786) 43908 (21743‐61707)

Decessi attribuibili al PM 2.5 in Italia, per causa
2010

Relativa al livello 
controfattuale

 

di 
PM 2.5 di 10 
g/m3
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PrecedentiValutazioni

 

nazionali di impatto nei Paesi MED HISS
Numero di decessi

 Ref. 
Year 

Population Author(s) Pollutant RR for 10 
g/m3 

Attributable
cases 

France 1993 59.110.000 Kunzli et al  
Lancet 2000 

PM10 1.043 (1.026-
1.061) 

~ 31.700 

France 2007-
2008 

63,800,000 Pascal M. et al  Sci
Total 
Environ.2016 

PM2.5 1.15 (1.05-
1.25) 

~ 15.750 

France 2010 63.000.000 WHO 2015 PM2.5 1.06 (1.04-
1.08) 

~ 17.000* 

France 2012 63.600.000 EEA 2015 PM2.5 1.06 (1.04-
1.08) 

~ 43.400 * 

Italy 2005 58,200,000 Ancona C et al 
VIIAS Project 
www.viias.it 

PM2.5 1.07 (1.04-
1.09) 

~ 34.500 

Italy 2010 60.500.000 WHO 2015 PM2.5 1.06 (1.04-
1.08) 

~ 32.500* 

Italy 2012 60.900.000 EEA 2015 PM2.5 1.06 (1.04-
1.08) 

~ 59.500* 

Spain 2010 46,064,000 WHO 2015 PM2.5 1.06 (1.04-
1.08) 

~ 14.000* 

Spain 2012 46.200.000 EEA 2015 PM2.5 1.06 (1.04-
1.08) 

~ 25.500* 

Slovenia 2010   2,069,000 WHO 2015 PM2.5 1.06 (1.04-
1.08) 

~ 900* 

Slovenia 2012   2.100.000 EEA 2015 PM2.5 1.06 (1.04-
1.08) 

~ 1.700* 

 

* Controfattuale

 

per PM: 0

* Controfattuale

 

per PM: 10
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Attributable

 deaths
95% I.C
lower

% on total

Italy 33533 20429‐41368 7%

Geographic
Area

North 20221 12396‐24849 9%

Center 6344 3840‐7858 5%

South 6968 4193‐8661 4%

Macroarea Urban 18977 11602‐23360 11%

Rural 14556 8827‐18008 4%

Attributable
 

deaths
 

to PM 2.5 concentrations
 

in Italy, by
 

area –
 2010 MED HISS Project

Relative to PM 2.5 Counterfactual

 

level: 
10 g/m3



Death counts
 

or life years?

•
 

With
 

AR and background disease
 

/ mortality
 

rates
 

we
 

can 

calculate
 

the annual
 

number
 

of
 

cases
 

per year
 

due to the 

exposure

•
 

Concept
 

difficult
 

for
 

deaths
 

as
 

death
 

can only
 

be
 

postponed

not
 

prevented
 

….. 

•
 

Years
 

of
 

life gained
 

/ lost
 

(YPLL) may
 

be
 

more useful

•
 

Reduction
 

in Life Expectancy
 

(at 30 years
 

of
 

age) is
 

another
common outcome

 
in HIA

LIFE12 ENV/IT/000834 MEDHISS   Torino 13/09/2016



Life expectancy

 

(Source: 
life tables)

Deaths

 

by

 

age

 

class
(Mortality

 

crude rates)

Years

 

Life Lost

RR associated

 

to exposure
RR: 1,07 

for

 

10 µg/m
3

Years

 

of

 

life lost

 

due to 
exposure

Years

 

of

 

life lost

LIFE12 ENV/IT/000834 MEDHISS   Torino 13/09/2016
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YPLL 95% I.C YPLL on 

 average

 
for

 each

 
death

Italy 467.902  285.229 ‐

 
577.009 14.0

Gender Males 229.383  139.797 ‐

 
282.913 14.2

Females 238.519  145.432 ‐

 
294.096 13.7

Years
 

of
 

life lost
 

Attributable
 

to PM 2.5 concentrations
 

in Italy, 
 by

 
gender –

 
2010 MED HISS Project

Relative to PM 2.5 Counterfactual

 

level: 
10 g/m3
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Life Expectany
 

Loss due to PM 2.5 concentrations
 

in Italy, by
 area –

 
2010 MED HISS Project (in months)

Relative to PM 2.5 
Counterfactual

 

level: 10 g/m3

Life 

 Expectancy

 reduction
(months)

L.E.
95% I.C

Italy 9,2 9,1‐9,2

Geographic
Area

North 11,6 11,6‐11,8

Center 8,0 8,0‐8,2

South 5,3 5,3‐5,4

Macroarea Urban 12,6 12,5‐12,6

Rural 9,0 9,0‐9,1

Gender Males 8,5 8,4‐8,5

Females 10,0 9,8‐10,0
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Life Expectany
 

Loss due to PM 2.5 concentrations
 

in Piedmont
 region, by

 
area –

 
2010 MED HISS Project (in months)

Relative to PM 2.5 
Counterfactual

 
level: 10 g/m3

Life Expectancy

 reduction
(months)

L.E.
95% I.C

Piedmont

 

Region 9,6 9,1‐9,2

Prov. Torino 9,1 9,5‐9,6

Prov. Vercelli 9,6 13,2‐13,3

Prov. Novara 13,2 7,4‐7,4

Prov. Cuneo 7,4 12,0‐12,1

Prov. Asti 12,0 12,1‐12,2

Prov. Alessandria 12,2 8,0‐8,2

Prov. Biella 8,0 5,9‐6,0

Prov. Verbano‐Cusio‐

 Ossola
5,9 9,6‐9,6

Torino City 24,7 24,7‐24,8
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RR
(95% C.I.)

Attributable

 
Events

(95% C.I.)
YLPP

(95% C.I.)

Natural

 
causes 1.07 (1.04‐1.09) 33533 (20429‐41368) 467902 (285229‐577009)

Cardiovascular

 diseases
1.10 (1.05‐1.15) 19188 (10637‐26117) 238362 (132263‐324167)

Respiratory

 diseases
1.10 (0.98,1.24) 3066 (797‐5665) 36676 (9569‐67602)

Lung

 
Cancer 1.09 (1.04,1.14) 2693 (1333‐3786) 43908 (21743‐61707)

Attributable
 

deaths
 

to PM 2.5 concentrations
 

in Italy, by
 

cause 
 –

 
2010 MED HISS Project

Relative to PM 2.5 Counterfactual

 

level: 
10 g/m3
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Absolute

 

attributable
deaths

 

, by

 

Province
Attributable

 

YPLL , by
Province

Life Expectancy

 

loss , by
Province
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Health

 

Impact Assessment

 

of

 

air pollution

 

at National level

 

in MED HISS Countries
Number

 

of

 

deaths
 Ref. 

Year 
Population Author(s) Pollutant RR for 10 

g/m3 
Attributable
cases 

France 1993 59.110.000 Kunzli et al  
Lancet 2000 

PM10 1.043 (1.026-
1.061) 

~ 31.700 

France 2007-
2008 

63,800,000 Pascal M. et al  Sci
Total 
Environ.2016 

PM2.5 1.15 (1.05-
1.25) 

~ 15.750 

France 2010 63.000.000 WHO 2015 PM2.5 1.06 (1.04-
1.08) 

~ 17.000* 

France 2012 63.600.000 EEA 2015 PM2.5 1.06 (1.04-
1.08) 

~ 43.400 * 

Italy 2005 58,200,000 Ancona C et al 
VIIAS Project 
www.viias.it 

PM2.5 1.07 (1.04-
1.09) 

~ 34.500 

Italy 2010 60.500.000 WHO 2015 PM2.5 1.06 (1.04-
1.08) 

~ 32.500* 

Italy 2012 60.900.000 EEA 2015 PM2.5 1.06 (1.04-
1.08) 

~ 59.500* 

Spain 2010 46,064,000 WHO 2015 PM2.5 1.06 (1.04-
1.08) 

~ 14.000* 

Spain 2012 46.200.000 EEA 2015 PM2.5 1.06 (1.04-
1.08) 

~ 25.500* 

Slovenia 2010   2,069,000 WHO 2015 PM2.5 1.06 (1.04-
1.08) 

~ 900* 

Slovenia 2012   2.100.000 EEA 2015 PM2.5 1.06 (1.04-
1.08) 

~ 1.700* 

 

* Counterfactual

 

value

 

for

 

PM: 0

* Counterfactual

 

value

 

for

 

PM: 10
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Grazie
Per l’attenzione
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