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* Is NECD effective in Lombardia Region?
* which regional policy?

 which tools?
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Efficiency measures:

* Energymeasures(z)

«  Switch measures (s)
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End-of-pipe
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RESPONSES

multi-objective problem

minJ(x,z,s) = min[AQl(x,z,s) C(x,z,s)]

X,Z,8 X,Z,S

X,y,s€0
dAQI(x,y,s) /0AQI(x,y,s)\dE(x,y,s)

a(x,y,z) dE(x,y,z) / d(x,y,s)

Surface Response Function:
Artificial Neural Network
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RESPONSES

multi-objective problem

minJ(x,z,s) = min[AQl(x,z,s) C(x,z,s)]

X,y,s€0 ‘1'
d0AQI(x,y,s)
da(x,y,z)

gd'p = EAd -efP
kK k
kek A_
Emission factor

TActivity level




RESPONSES

multi-objective problem

minJ(x,z,s) = min[AQl(x,z,s) C(x,z,s)]

X,y,s€0
EP(x)= Y | A7 -eff | 1= Y eff? - x;
kek | teT, _

End-of-pipe measures u(t)
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RESPONSES

multi-objective problem

minJ(x,z,s) = min[AQl(x,z,s) C(x,z,s)]

X,Z,S X,Z,S

X,y,s€0

( 2 )

E°P(x,z,s) = E< [Af 1(1-(z, +Sk))]-efk’O '{1— E efftp XIZJ

kek teT ‘

Energy and switch measures ud(t)T End-of-pipe measures u (t)T
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PM10 - Pareto Curve
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PM10 - Pareto Curve
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PM10 - Pareto Curve
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PM10 - Pareto Curve
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SOMO35 - Pareto Curve

CLE2020
125004/_-__ ____________________ _____|__
NEC 2030

12000

11500 ‘

\ ¥
— e o or o | on on o o on e e en e E o e e e e e - T s e e» o
—

SOMO35

11000
NECD2020
10500
10000
0 200 400 600 800 1000 1200
Cost [M€/yr]
PM2.5

CLE2020 baseline -48% -14% 8% -17% -27%
(NECDF)zcgzL:)CsYoCMO%) 1089 ME/r  -49% -33% 7% 48% 27%
NECD2020 N/A _40% -35% 5% -10% -35%

NECD2030 N/A -65% -46% -16% -40% -71%



12500

12000

11500

11000

SOMO35 [ug/m3-d]

10500

SOMO35

10000

CLE2020

POLICY C
(NECD2020 SOMO35)

NECD2020
NECD2030

CLE2020
o _ L I P
NEC 2030
o
\ ¥
———————————————————— — e e Pp—
NECD2020
0 200 400 600 800 1000 1200
Cost [M€/yr]
PM2.5
baseline -48% -14% 8% -17%
1089 M€/yr -49% -33% 7% -48%
N/A -40% -35% -5% -10%
N/A -65% -46% -16% -40%

SOMO35 - Pareto Curve

-27%
-27%

-35%
-71%



PM10, SOMO35

POLICYA | POLICYB | POLICYC

Indicator CLE2020 NECD2020 | (PM10, 2020) [(PM10, 2030)((SOMO35, 2020)| NEC2030
PM10 [ug/m3] (weighted mean) 27.3 26.6 25.7 23.3 24.6 23.9
PM2.5 [ug/m3] (weighted mean) 21.2 21.1 19.9 18.3 19.5 20.0
AOT40 [ug/m3-h] 95647 87652 97960 99539 88244 93791
SOMO35 [pg/m3-d] 12394 11086 13041 13528 11080 12353
O3 max 8h [pg/m3-h] 101.4 99.5 102.3 103.1 99.2 101.6
NO2 [ug/m3-d] (weighted mean) 33.9 32.0 31.4 28.2 32.3 24.8
CO2 [kt/yr] 29698 30402 29701 29698

CH4 [kt/yr] 281 278.4 271.2 274.2

N20 [kt/yr] 0.5 0.4 0.3 0.4

External Cost Morbidity [M€/yr] 2140 2084 2013.9 1826.1 1928.3 1873.2
External Cost Yoll [M€/yr] 3902 3799.8 3671.4 3329.2 3515.4 3415
Fuel savings [M€/yr] 335.8 13741 11714
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POLICY A

POLICY B

(NECD2020 PM10)
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conclusions

NECD on Lombardy region:
* Effective for PM10
 Not effective for ozone in the long term
* Not efficient
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conclusions

* Top-down decision process is not efficient, in
some cases can be not effective (at
regional/local scale)
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conclusions

* Top-down decision process is not efficient, in
some cases can be not eftective, when
assessed at regional/local scale

* Effectiveness/efficiency: a bottom-up decision
approach ?

* New generation of tools?
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