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The NEC DIRECTIVE in ITALY
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• The new National Emission Ceilings (NEC) Directive entered into force in December 2016. 

Emission reduction commitments for the year 2020 and 2030 with respect to the base year 

2005 for SO2, NOX, PM2.5, NMVOC and NH3 implemented in Italy with Decree 81/2018

• Final National Air Pollution Control Programme (NAPCP) submitted on 22 September 2020
Annex IV Part 2 of the Directive 
('National emission projections') 
indicates that two emissions 
projection scenarios are required:
• Member States shall provide a 

‘with measures’ (adopted 
measures) scenario (WM), and;

• Where relevant, a ‘with additional 
measures’ (planned measures) 
projection for each pollutant 
(WAM).

BAU = Business As Usual scenario = 
WM
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From Air Quality to Health Impact and related Cost
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Atmosphere, 2021, 12, 196. doi: 10.3390/atmos12020196

Special issue
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Emission and Air Quality Scenarios for the NEC Directive
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2020

2030

Integrated
Assessment

Modelling System
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Compliance with IT Emission Ceilings (NECD)

2020 Ceilings: compliance
with WM

2030 Ceilings: non compliance for WM 
(all pollutants but SO2) 

 Additional measures needed
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The WAM scenarios

& Maritime
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M0 = baseline mortality
Pj = population in grid cell j
βPoll = concentration-response coefficient for Poll(utant)
ΔPoll =  variation of pollutant concentration above a selected threshold at the grid cell j

Health impact: mortality

WHO

(Orru et al., 2013

Martenies et al., 2015)
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Health impact: mortality

EEA, 2011 VIIAS, 2015

64,544
(42,650-84,475)

21,524
(counterfactual: 10 µg/m3)

11,993

1,858

Fair agreement
with previous
national-scale 
HIAs
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Health impact: mortality rate, PM2.5
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• Years Of Life Lost = Nattributable cases x Average Years Lost 10.3 (Holland, 2014)
(per model grid cell)

• average Value Of a Life Year :
(per administrative Region) 

• Cost = YOLL x VOLY
(per administrative Region) 

𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑗𝑗 = 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑟𝑟𝑟𝑟𝑟𝑟
𝐺𝐺𝐺𝐺𝐺𝐺𝑗𝑗
𝐺𝐺𝐺𝐺𝐺𝐺𝐸𝐸𝐸𝐸

𝛽𝛽

Cost assessment

CE Delft, 2018

Holland, 2014
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Cost assessment
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Cost assessment
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Some conclusions

• Despite no bias correction on concentrations (for avoiding distortions on scenario variations), 
fair agreement of mortality with previous Italian-scale studies

• WM impacts substantially on the number of expected deaths
• The absolute number of avoided events from PM2.5 is more than the double of that from 

NO2, despite a lower value of the relative reduction (higher exposure of population to PM2.5 
= higher potential in reducing mortality)

• WM and WAM reach almost the maximum avoidable events due to NO2

• NO2: variation of mortality rate much lower than that of absolute mortality, due to higher 
concentrations reductions in densely populated grid cells (urban)

• WAM brings an economical benefit equal to 2,05 % of Italian 2010 GDP, mainly in the Po 
Valley hot-spot, but not negligible (>1%) in several regions 
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Very quick update on GAINS-Italy developments
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The new GAINS-IT model
Energy model 

(Markal, TIMES, PRIMES…)

)( 3

,

2

0

0

0

EOEE
EE

DEtD

xE
DD

E
Dt

E
Dt

Iki

ki
ki

Ii

ii

ii
i

Si
i

∆+∆∆
∂∂

∂
+∆=∆

−
=

∆
∆

≅
∂
∂

=

∑∑
∈∈

α
αα

ααα
α

α
α

Air quality models (ATMs)

THE OLD MODEL
- Input data: The 20 Italian Regions
- ATM spatial resolution: 20 km
- Meteo: 1999, 2003, 2005, 2007 + avg
- ATM equation: linear + second order terms
for O3 impact indicators
- Scenario years: 1990-2030 (5-year step)
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The new GAINS-IT model

THE NEW MODEL
- Input data: The 20 Italian Regions
- ATM spatial resolution: 4 km
- Meteo: 2015, 2004, 2005 + avg
- ATM equation : linear + second order terms
some impact indicators (O3, PM, NO2…)
- Scenario years: 1990-2050 (5-year step)

A new project ENEA – IIASA to update 
the GAINS-IT model and the opt tool
ENEA team:
Ilaria D’Elia (coord), Antonio Piersanti, 
Gino Briganti, Andrea Cappelletti, 
Luisella Ciancarella
IIASA team:
Robert Sander (coord), Gregor 
Kiesewetter, Wolfgang Schoepp, Binh
Nguyen, Fabian Wagner

First results by the end of 2021
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The new GAINS-IT model
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